


JPRS 76583 
8 October 1980 


USSR Report 





MILITARY AFFAIRS 


No. 1636 


[Feis) FOREIGN BROADCAST INFORMATION SERVICE 








PRS publications contain information primarily fram foreign newspapers, 
periodicale and beoks, but ale. from news Q@geney tranamissions and broad- 
c@ete, Materials from forei@n= language sources @fe translated; thoa 
from Onelieh= language sources afe transcribed of reprinted, with the 
original phrasing and other characteristics retained, 


Neadlines, editorial reports, and material enelosed in brackets [|] are 
supplied by JPRS Processing indicators such as [Text] or [fxeerpt] in 
the firet line of each item, of following the last line of a brief, 
indicate how the original information was processed. Where no processing 
indicator te given, the information was summarized or extracted 


Unfamiliar namee rendered phonetically or transliterated are enclosed in 
parentheses. Worde or names preceded by a question mark and enclosed in 
parentheses were fot clear in the original but have been supplied as 
appropriate in context, Other unattributed parenthetical notes within the 
body of an item originate with the source. Times within items are as 
given by source 


The contente of this publication in no way represent the policies, views 
or attitudes of the U.S. Government. 


PROCUREMENT OF PUBLICATLONS 


IPRS publications may be ordered from the National Technical Information 
Service (NTIS), Springfield, Virginia 22161 In ordering, it is recom- 
mended that the JPRS number, title, date and auchor, if applicable, of 
publication be cited 






Current JPRS publications are announced in 


Government Reports Announcements 
issued semimonthly by the NTIS, and are listed in the Reh atalog at 
U.S. Government Publications issued by the Superintendent of Documents, U.S. 
Gevernment Printing Office, Washington, D.C. 20402. 


indexes to thie report (by keyword, author, personal names, title and serics) 
are available through Bell & Howell, Old Mansfield Road, Wooster, Ohio, 44691. 


Correspondence pertaining to matters other than procurement may be addressed 
to Joint Publications Research Service, 1000 North Glebe Road, Arlington, 
Virginia 22201 





a 


Sovict books and journal articles displaying a copyright 
notice are reproduced and sold by NTIS with permission of 
the copyright agency of the Soviet Union. Permission for 
further reproduction must be obtained from copyright owner. 























\ ivii 





JPRS 76583 





8 October 1980 


USSR REPORT 
MILITARY AFFAIRS 
No. 1538 


CONTENTS 


» Day: Articles by Senior Officers 


(VariOuB BOUTCOEB, VATIOUB GATOR). cc ceeeseseeereeseeeeeeveseeess 
Admiral Sorokin 

Engineer-Admiral FP. Kotov 

Vice Admiral Usenko 

Vice Admiral Kapitanets 

Vice Admiral A.M. Kalinin 

Rear Admiral D' yakonskiy 

Rear Admiral Petrov 

Rear Admiral I. Alikov 


Defense: Basement Shelter Construction 


(PRISPOSOBLENTYE PODVALOV SUSHCHESTVUYUSHCHIKH ZDANIY POD 
UBEZHISHCHA, ADT A dcccccccccccceeceeecccs 


Defense: West German Report on Soviet Youth Training 
(Barton Reppert; DIE WELT, 14 Aug 80).....0006. 


-a- {III - USSR - 4] 





18 


el 











DAY: ARTICLES BY SENIOR OFFICERS 


Admiral Sorokin 


i” 


‘omcow AGITATOR in Ruesian No 13, Jul & 


= 


signed to prese lé Jun 50 pp 25<27 


wrticle by Adm A. Sorokin, member of military council, chief of Navy Poli- 
‘ical Directorate: “The Motherland's Ocean Shield"’ 


‘Exeerpt) [Portion not translated provided a brief histori- 

cal description of Soviet naval activities up to the end of 

World War IT! 
she Soviet people have been living and working under peaceful conditions for 
‘5 years already. The Communist Party and the Soviet government have been 
struggling firmly and consistently for confirmation of the principles of 
peaceful coexistence of states with different social systema and for inter- 
national collaboration, freedom, and the independence of peoples. 


n the contrary, aggressive imperialist forces, especially recently, are do- 
ing everything to wreck the process of detente and aggravate the internation- 
al situation, they are whipping up the arms race and organizing malicious 
anti-Soviet and anticommunist campaigns. The Beijing leaders are stepping 
forth in coneert with these forces. 


The aggressive NATO military-political bloc, which unites the biggest naval 
powers of the capitalist world, is speeding up an unprecedented growth in 
military expenditures and improving its fleets. The United States has con- 


centrated the maior part of ite strategic nuclear weapons in its naval for- 
ces. 


Jnder these conditions, our party is doing everything necessary to ensure 
the country's security and to maintain the combat readiness of the Armed 
Forees at a high level. The present stage of Soviet military organizational 
development is based on the ralical, truly revolutionary changes which occurred 
in the Armed Forces. These changes pertain to equipment and armament, or- 
sanizational structure and control, military science and military art, 

and the training, instruction, and indoctrination of personnel. 














In ahawering queetiona of the Jerman Social=-Demoeratic Party's Weekly 
VORWARTS, Comrade L. |. Sreghnev aaid as follows: "Tre 
Soviet Unien hae mere than =),000 kilometers of gea borders. ‘'nder condi- 


tiona where the WA countries have powerful offensive weapons at sea, we 
must think of the appropriate defenge in this sphere, too. We have created 
i” OWN oc@Anegcoing fleet which ia able to accompliah the missions of such 
‘he beginning > Creation of a modern fleet was marked in the middle of 
the 19°o's when the party and the government defined the basic lines for the 
leveloprent e militaryestrategic situation on the World Ocean. Our Navy 
‘upled a worthy place in the system of the Soviet Armed Forces. It is a 
siitatively new fleet, It {a armed with formidable and improved combat 
juipment and «quipped with the most modern weapons and everything necessary 
to inflict erus ec strikes on the aggressor. 


' roaa introtuection of nuclear energy, nuclear missile weapons, and elec- 
tronics change! the fleet's combat capabilities fundamentally. Its composi- 


tion inelude iclear eubmarines equipped with missiles and torpedoes and 
surface ships wh; are represented by ships of various types. The combat 
rabilities aval nisei lescarrying and antisubmarine warfare [ASW! avia- 
n have grown immeasurably. The naval infantry, which was celebrated in 
“es of the Great Patriotic War, has been reconstructed on a new tech- 


. Comet artillery units have been reequipped with weapons of 
erea’ range and high accuracy. 


‘he new fleet of the Soviet state dispelled the hopes of the imperialist 
trateeiste that they would not have a strong enemy in the sphere of armed 
nfiiet at sea. 


"he successful mastery of ocean conditions for sailing and combat training 
became one of the basic features in the activity of our fleet. It is namely 
n sea and ocean cruises that the professional and naval ability of the sea- 
ani petty officere and the tactical skill of commanders are improved 
firet of all and the combat readiness of the ships is consolidated. The 
*nexes and interests of the entire ship's collective and the personal fates 
of the seamen are ‘oined together on a long ocean voyage, especially under- 
water. Independent cruises arc rallying the ship's crew to a degree 
neretofore unprecedented and are making the traditional naval friendship 
even etroneer. It ig not by chance that the words “seaworthy crew,” 
that is, a crew which has undergone repeated tests by the ocean, is con- 
tidered to be a high evaluation of the ship's collective in the fleet. 


Let us tage the large ASW ship "Petropavlovsk." Its logreads many tens of 
thousands of miles. The ship's seamen and petty officers, warrant officers 
wmichman’ and officers comprise a single serried military collective. A 
sor..at party organization is found on the ship and Komsomols, who make up 
the majority of the personnel, are operating actively and purposefully. 








fires to t P@Suetl& Tur the year ayy, tie Petropavlovek” eceupies 
tpisace in the force, Ite crew atepped forth with the call to initiate 


5 . 4 ; ; 
vielist Ms} e* iti hf) snuelr : 3° Pave, ae é ap = ia} the Lenin behest: if 4 
acred manner, improve combat and politica: training, inerease vigilance, 
: ; ; = A 
aiwaye be ready to defeni the motherland and soc.aliem's great achievements. 


> 


-eanr.on greeted the i2V0th anhhiveréary or V, as Lenin's birth with hew 
evements in combat anu political training. More than «,000 seamen aid 


- “fleere, warrant officers, officers and admirale, and workers and en 
f the fleet's enterprises and installations have aten awaried 

rtifieates ef nor. Aetive preparations have been ins ‘tiated in the 

e* r the .6th CPE —e he communists and Aomsomole are stepping 


rth as the pioneers of al. patriotic undertakings. 


ai: i decisive force of the fleet is people. Experti; ‘rained, ener- 
Cc, and deo ie admirals and officers, petty officers and seamen serve 
ere, They are distingwished by a lofty sense of civic duty, moral maturity 
cerfual knowledge of their fob, and physical endurance. Naval service de- 
pa wil., endurance, self-control, and the ability not to be taken abacr 
any Situation and to assume complete responaitility for the accomplishment 
f the assigned mission. 


Somos training of the Soviet seamen proceeds in collaboration with the 
“Leete of the Wargzaw Pact's socialist member countries, the 25th anniversary 
which was widely noted in the soclalist countries. Joint exercises have 
vecome @ genuine school of naval ability, for the indoctrinating of the 
“,eets' personnel ina spirit of internationalism, and for the strengthening 
of combat friendship and colle»oration. 


~* 
if «¥=poO 


} litical work is directed toward the accomplishment of the missions 
“acing the fleet's ships and units. Its goal is the mobilization of the 
personnel of ships and units for raising the level of combat and political 

training and incoctrinating the seamen in a spirit of loyaity *o the Lenin 
dehests and bourdless devotion to their people and the Communist Party, 

.ch vigilance, class hatred for the enemies of communism, and constant 
readiness to repel any intrigues of aggre sive forces. 


Many young people are striving to perform their military service specifically 
in the fleet. Si:ce olden times the sea has attracted the curious, seeking 
ith. At the same *ime, some youths,their parents, or their comrades at 
work or st fudy are often apprehensive: will they be able to master the conm- 

plex equipment and weapons of contemporary ships and withstand the moral- 
paychological and physical loads on long eruises? 

; would like the agitators to stress in their talks with the youth that ser- 
vice in the fleet never was easy. And now it requires sufficient technical 
skill, seif-control, organization, and constant internal mobilization. One 
should prepare himself for this. 


The absolute majority of the draftees who come to the fleet "get on their 
quickly and acquire she necessary knowledge and skills to service the 


. ” 
‘ a* 

















ipment of their battle stations. In fact, youths are arriving to serve 
the fleet, more than 90 pereent of whom have received a secondary or 
ondary technical education, and @ considerable portion even have a ape- 
ty 


“onditions have been created in the fleet in which, 1 Chey try, the neweon- 
ere master the equipment successfully and receive permission to service it 
independentiy on time. Ouring their years of service, the seamen acquire 
somprehengive knowledge and obtain specialities. 


The seamen are Linked with their people, their achievements, and concerns by 
indestructible ties. Patronage ties between Navy ships, units, enterprises, 
and inetalla*tions on the one hand and local party, soviet, Komsomol, and trade 
anion organigations, enterprises, kolkhozes, and educational institut’. 3 on 
the other have become a good tradition. Delegations from cities, oblas.s, 
and union republiea visit our fleete regularly. The seamen warnly receive 
the workers, ko’#hoe workers, scientists, and representatives of the crea- 
tive intelligentsia. In turn, envoys from the Navy are frequent guests of 
workers of the cities and villages. On the eve of Navy Day, the Komsomol 
“entral Committee conducts a reception for the leaders in the socialist com- 
petition of the ships and units. 


Well trained youthe who are to carry the baton of loyalty to the glorious 
sombat and revolutionary traditions over ocean roads are coming to the ships 
and units of the fleet under Komsomol travel orders. 


Born under the banner of the Great October and surrounded by the nation's 
concern and love, our Navy, together with the other services of the Soviet 
Armed Forces and the armies and fleets of the socialist countries, are 
standing vigilant combat watch and guarding the peace. 


“OPYRIGHT: Izdatel'stvo "Pravda", “Agitator”, 1980 


Engineer-Admiral P. Kotov 
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Moscow TRUD in Russian 27 Jul 60 p 1 


Article by Engr-Adm P. Kotov, deputy commander in chief of the Navy: 


Wa es “* 
cean watch | 


“xcerpts) In accordance with the decision of the CPSU Central Committee, 
an ocean-going nuclear missile fleet is being created in our country since 
the middle of the 1950's. The fleet's basis is now nuclear submarines equipped 
with ballistic missiles and possessing virtually unlimited cruising range. The 
fleet hae surface ships which are capable of participating in a nuclear missile 
war. Naval aviation has become jet, all-weather, and supersonic. 


Scviet nuclear submarines demonstrated their excellent sea-going qualities 
under the age-old ice of the North Pole and in tropical latitudes during « 
round-the-world voyage. For outstanding exploits and the skillful use of 











at ‘pmer* , ha! Pe aWAPGed Orders and Medals in time oa: 

PeACE, ore thas * them were awarded the *itle of Her f the Soviet 
mins 

si On. 

ar Tieet a.8 MAS Miséile, antiauiwarine warfare, landing, mir Lc erymeas 
area, af.aeh@® Bu 5° f Bien) oat Se WIS CORT . sePaADona % moda 

Om aPrace Bhipa, aubmar.nes, and airplanes. . emerged fror RELAL ANG 

eas to the expanses of the Wor'd Ocean. 

-COP Power and nuclear weapona in combination with = 2208 } VAr.oul 
r; nd electronic equipment have given the fleet new qualities and 
naforpmo-d at into a force capable of exerting decigive influence on the 
pae oF big operations. 

* rantry whi as renowned @uring the war irs hase been recone 
ected anew technical basia. Now it is capable of launching surprise 
“ni the most important directions of the enemy's maritime forces and 
neering reliatie Support for our ground forces. 
‘eanezoing Lear missile fleet was created to defend the ountry 
PS t ft did not have and cannot have any ageresrive atpirationse as 
“act ionary circses connected with NATO try to represent. TY e Soviet 
sf accomplishing {ts primary missioneeit is standing vigilant guard 
' the araty of the countries in the socialis¢ mmonweaith and guard 
r the ce of the entire world. 
iAlLitative anges in the fleet have alsc imposed ‘ncrearced requirements 
t personnel. In connection with the arming of the fleet with new, first 
equipment, the volume of knowledge and the range of theoretical ques- 
* whieh the contemporary seaman must master has grown extremely. 
moer of experts of combat and political training, rated srecialists, 
na masters of military affairs is growing ir the course of socialist com- 
".*.0n. in the fleet now, every other seaman is an expert of combat and 
‘"ac8. training and the majority of tne seamen are rated specialists. 
ne officer personnel of the nuclear submarines and other combat ships have 
igher education, and more than 30 percent of the fleet's officers are 
munasts and Komsomols. 


ontemporary Soviet oceanegoing ‘tuclear missile fleet is the creation of 
entire people. But a special role in its creation belongs to the enter- 
S, Scientificeresearch and design institutions, al. scientists, engi- 
é, anc technicians, and workers and employees of the hipbuilding and 
ense industries of our country. Today, the shinbuil ing industry has a 
"n production and scientificetechnical potential for the creation of in- 
#C4a awe 
contemporary international situation requires of us constant Vigilance, 
combat readiness, and continuous improvement of our combat skill. The 
men are improving their combat abilities from jay to day in strained 














combat training, on long ocean ecruisezg, and on exercises. They alway: keep 
their "powder dry" in order to inflict a crushing strike on the aggressor 
at 4 time on the call of the part f ne dares to disrupt the peace?. 
labor of the Soviet peepleeethe creators of communism. 

The personnel of the bogey units and ships are greeting Soviet Navy Day 
with successes in combat i political training. The defenders of the sea 
rorders are showing chenee! es to be models of selfless military labor on 
tactical exercires and on Long ocean cruises, and the seamen are tirelessly 
increasing vigilance and combat readiness. 


In the photo .n-t reproduced): the large ASW ship "Marshal Timoshenko." 
The crew memhers are going on shore leave. 


Viee Admiral VUsenko 


Moscow AGITATCP ARMII I FLOTA in Russian No 13, Jul 80 signed to press 


** 


(Article by Vice Adm N. Usenko, Hero of the Soviet Union, uember of military 


and chief of Political Directorate of Red Banner Northern Fleet: 
eet on Jeean Watch"! 


Excerpts’ [Portion not translated covered Soviet Naval 
History up to the end of World War IT) 


le mark Soviet Navy Day. On this holiday, which 

. viet government in 1959, the Country of Soviets 
honors the naval personnel, personnel of the shipbuilding and defense indus- 
tries, and veterans of the fleete-all those who are strengthening the ocean 
might of the Soviet state. 





onnel are closely rallied around the Communist Party and whole- 
upport its foreign and domestic policy. They are demonstrating 
adiness to stand up for the defense of the Great October's achieve 
ly moment and under any conditions on long sea and ocean cruises 


nearted 


“arte a? 
. ssw & . 


This yeare-the year of the 110th anniversary of V. I. Lenin's birth and the 
‘“th anniversary of the Soviet people in the Great Patriotic War--has been 
marked by the persistent struggle of the Soviet Armed Forces personnel, to 
include naval personnel, to implement the requirements of the Communist Party, 
Defense, and the Main Political Directorate of the 
Army and Navy for improving the quality of combat and political 
training, a further strengthening of discipline, and increasing vigilance 


ani combat readiness. 


The men of the fleet are working in an intensified manner in the summer 
training period. The personnel of the units and ships received the decision 
of ti 95°) plenum of the CPSU Central Committee which adopted the 











lecree on @convening the next, <Otn, Party Congress with great enthusiasm. 
wiimously approving tue provisions of the report by Comrade L. I. Brezhnev 
sand the domestic and foreign policy of the CPSY, the naval personnel are 
Pilled with resolve to achieve new successes in military labor. Socialist 
mpetition for a worthy greeting fcr the 20th CPSU Congress has been ini- 
tiated everywher the initiative of the leading collectives in the fleet. 


zabiy in the postwar period. It was rebuilt 
sile carriers which embody the latest achieve 
e, and technology are the pride of the fleet. 
aunched ballistic missiles and homing tore 


and are capable sf accomplishing long voyages under water in short 


rgsonic missileecarrying aviation capable of accomplishing difficult mise 
the expanses of the World Ocean in concert with submarines has be- 
‘ rtant somponent part of the fleet. 
ships have also changed. They are equipped with contemporary missiles 
powerful antiaircraft missile and artillery armament. 


itse.f with evervthing better from the 
perience and traditions of the naval infantrymen from the times of 
constructed on a new technical »asis. 


oO 


rious Sile and artillery weapons, the coast defense units are 
lad.y covering the maritime positions and ensuring the protection of 


“a. .ines of communications. 


jantitative and qualitative change in the Soviet Navy led to where it 
pecame a missile, ocean-going navy itself. 


.he naval personnel constantly sense the attention and concern of the Com- 
mUniSt Party and _ Soviet government. The leaders of the party and the 
rovernment often visit the ents and units of the fleet, meet with the per- 


sonnel, and manifest fatherly concern for the naval personnel. 


e high evaluation of their military labor which was given at the 25th 
irty Congress in the speeches of Comrade L. I. Brezhnev and other leaders 
rnment inspires the seamen to new successes in com- 
at and political t: 
submarine warfare [ASW] ship "Petropavlovsk" of 
Red Banner Pacific Fleet which was the initiator of socialist competition 
cupies a worthy place among the leaders of combat training. 


«* 


ner with all the youth of the country, in the year of the 110th anniver- 

sary of VY. I. Lenin's birth and the 35th anniversary of the Soviet people's 

ry in the Great Patriotic War, the Komsomois and the young servicemen 

* the fleet have jcined in the “relay race" of Komsomol glory which is de- 
the sigyifieant {ubilees. 




















Ships which bear the name of the Lenin Komsomol and local Komsomol oryanie 
zationa are the pride of the fleet. The best of them are the nuclear 


" veetl " ) 5 


puUdMa ra ne \ let VuRAOM and hielo Komgomol aad the Large land- 

ing ships "Michurinekiy Fomsomol" ans "“Tambovskiy Komsomol.” The names of 
the competition leaders are well known in the fleets. Among them: the com- 
mander of a subunit which accomplished more than 100 landings on the deck of 
the cruiser "Kiev," pilot Captain x. Rudenko, a signalman of a nuclear sub- 


~* 
marine who took part in a lone cruise to the North Pole beneath the ice, 
Navy expert Petty Officer ist ‘ass N. Shtanenko, deep diver and master of 
military affairs Senior Lieutenant A. Milonov, and participant in four 
ocean voyages ai Komsomol group organizer of a subunit who displayed 
bravery, heroien, and resourcefulness ina difficult situation, Senior Seaman 
A. sVanov. 


nature of naval service and the eraesons © be accomplished by the seamen 
‘equire that they have good health anda igh “level of physical conditioning. 
“» and sports help them to instill within themselves such quali- 
ties as endurance, discirline, steadfastness, and bravery. A movement has 
been initiated widely on the ships and in the units under the slogan, "From 
the VSK (military sports comrlex] badge--to Olympic medals." Many fleet 
sportsmen attained the right among the strongest sportsmen of the Armed For- 
cee to participate in Olympiad-¢cO. This honor was awarded to water-polo 
players--Olympic champion Lieutenant A. Kabanov, mastersof sports of the 

ternational class Senior Lieutenants V. Sobchenko and V. Akimov, and Seaman 
V. Obotkov. Olympic champions Senior Lieutenant Yu. Lobanov, Seamen S. 

iKhray and S. Petrenko, and world championship prize winner Warrant 
fficer [michman, &. Limanovich are preparing to defend the honor of the 
untry's combined team for rowing in kayaks and canoes. 


The service of the naval personnel is difficult and honorable. On and be- 
neath the water, in the air, and on land--they are ready to defend the honor 

nad security of the Soviet fatherland everywhere, at any minute. Ocean voy- 
ages contribute to the molding of lofty moral and fighting and political 
qualities in the personnel. 


At a conference of leading command and political personnel of the armed for- 
ces which discussed the question of further strengthening of the indoctrina- 
tional role of the Soviet Armed Forces, the special significance of such 
types of military labor as exercises, missile launches, flights, combat duty, 
and voyages of submarines and surface ships in the World Ocean for the lofty 
moral-political and psychological tempering of the men was stressed. 


Pur seful and broad work is being conducted on the communist indoctrination 

* the naval personnel on all ships on long cruises. The sailing days are 
saturated with full-blooded ideological life in which an important role is 
allotted to oral political agitation. Far from the motherland, news of the 
native country, the successes of the Soviet people and the countries of the 
socialist ones ees and the international situation are perceived ina 
special manner. The fleet agitators also consider this in their work. Being 
in the compartments and at the battle stations, they strive to bring the 
party's word to each man. 























their gaily activity, tne agitators of the ships and units of the Navy 


ortant work on the accomplishment of the taska put forth 
he CPSU Central Committee, "On further improvement of 

teological and politicaleindoctrinational work,"==to augment the glorious 
traditions of the armed forces, service in which is a remarkable school of 


rans military training, moral purity and bravery, patriotism, and com- 


sre conducting im 


, 
. 
‘ . « 

ee ‘ ne gececree O° t 


the year of the 35th anniversary of the Soviet people's victory over fas- 
‘ist Germany, the agitators intensified their work on indoctrinating the sea- 
ren in the heroic traditions of the older generations. Using the vivid facts 
’ nistory and presenteday reality, they explain convincingly the essence of 
ir traditions, their sources and content, their continuity and vitality, and 
masesty of the Soviet people's exploit. For example, one of the subjects 
‘he talks by agitators on the ASW cruiser "Minsk" was called: The book by 
ide L. I. Brezhnev, ‘Malaya Zemiya,' on the sources of the heroism and 
ravery of the Soviet fighting men, their communist conviction, and loyalty 
to the socialist motherland.” 


‘ombat training of the Soviet seamer is often conducted jointly with the 
eets of the Warsaw Pact member countries whose 25th anniversary was cer 
ously marked recently. This permits working out coordination in th 
‘ourse of assigned missions, contributes to a unity of views on the mor’ im- 
rtant questions of military art and to improvement in the training of 
“aniers and staffs, and also strengthens the fraternal friendship of the 


cvicemen of countries in the socialist commonwealth. 


Jur fleet threatens no one. It is always ready to defend reliably the state 
interests of the Country of Soviets and the entire socialist commonwealth 

and to cool the ardor of those who love military adventures and of the enemies 
of the peace and security of peoples. 


tn eee ae tall, bee 
) ve 


-YRIGHT: “Agitator armii i flota" No 13, 1960 
Vice Admiral Kapitanets 
Rica SOVETSKAYA LATVIYA in Russian 27 Jul 80 pil 


ticle by Vice Adm I. Kapitanets, deputy commander of Twice Red Banner 
Daltic Fleet: “Guarding the Motherland") 


(Excerpts) The combat traditions which were born in the battles with our 
motherland's enemier inspire today's guardians of “he sea boundaries for the 
profound mastery of equipment and weapons and a further raising of vigilance 
and combat readiness. Thanks to the concern of the party and the Soviet 
sovernment, our Navy has been transformed into a mighty force. It has become 
nuclear, missile, and ocean-going. The basis of the fleet's combat might 
consists of nuclear submarines equipped with improved means for navigation, 
control, and communication and arved with various missiles and homing tor- 


= > 


-* 











uF face Ripa Of VaPiov.s °.@880e8 @h4 TOP VAFLOuUs PUrposeseaahti Subs rine 
warlare AWW. , migelie, Sine countermeasures, landing, and others can Sperate 
sucewaerurry of the SPoad Ocean @xpanses, e are proud of our Aaval, missile 
oarPyihe, afi Ave aviation, if close coordination with ships it can accomplish 
lif fleust Miseioné® in contemporary sea operationa. Our naval infantry ic a 
Worthy heir to the giory of the heroes of the Great Patrietic War. 


ye ohiet wearth of Our fleet consists of remarkable people whe are bound- 
jesaiy devoted the party ani the nation. About 9° percent of the officer 
pergennel] are 2 Miete and Keneomela. 


“he Gomthe of ') te year's combat training whieh have pasced have been marked 
" O4P Tleet by new heat in the struggle for the quality accomplishment of 
‘he Seeks if Combat and peolitionl training and the socialist obligations 
whieh Save been aseumed, Closely rallied around the Communist Party and ite 
eninist Centra “hittee, the Sa.tle Fleet personnel have planned new goals 
‘fF Combat 'Palhing and Rave ‘oined actively in the socialist competition for 
A worthy greeting for the 26th CPSU Congress. 


Wherever the Baltic Fleet personnel may be, they always feel the indiesoluble 
ity With "help people and with their native party. They are constantly 
s*reng®thening bonds with party, Komsomol, and soviet organs and with the ecol- 
sect ives Of plants, faetories, kolkhoses, and sovkhotes. A long-standing 
Timm Triendship was established among the seamen of the Twice Fed Banner 
Sa.t.c Fleet with the workers of the Latvian 88% whieh recently widely marked 
‘he = 8h anniversary of the restoration of Soviet authority. 
Party, sowiet, and Komsomol personnel of Soviet Latvia are participating ac- 
‘iveiy if id@ological-indoetrinational work, frequently visit ships and unite, 
ani Seas ‘he seamen about the labor successes of the Soviet people. The 
worners ©f the repubiie are becoming patrons of the sea-going minesweeper 
“Fomsomolets Latvii” whose crew is suecesefully accomplishing ite socialist 
gatione. 
‘arn, “he Baltic Fleet personnel are participating actively in the patri- 
| j-etrinat.on of young boys and giris, in the training of the youth 
vce af the army, and are helping local party, soviet, and Komsomol 
anigations in many ways. 


seeent years Biome, ships of the Baltic Fleet made official visite of 
‘Tiendship and business calls in ports of Poland, the GDR, Cuba, Yugoslavia, 
jpeat Britain, Prance, Sweden, Finland, and many other countries. Wherever 
the “Ovle’ @an-of=war ensign may flutter, it always serves as 4 symbol of 
war might, frieniship, peace, and solidarity. Ties between Soviet seamen and 
r Drothere<in=armse=ethe personnel of the fleets of the Warsaw Pact's par- 
".cipating countriesesare continuing to expand. 


“Sitic Fleet personnel, together with all Soviet people, are working with 
‘renendous inspiration on implementing the historic decisions of the 25th 
| Comeress, the decrees of plenums of the CPSU tentral Committee, and the 
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Ace ana try’ le fenhac, hahas *& the attentio: ang 
- * 4@ PAPtY and : eo at entra, Committee ang ¢ the Keroie efe 
the Viet pecpie, c -2nty Armed ees have been created ana 
; | Ahesud "he cCeaheeoing fhuclear missile Navy which is 
f perat; ‘fh ahy Pegions of the World Oeean, successfully op- 
® chem,’ Va. forces, and AcOOMp..8hihg@ other miseions, Our fleet 


me a amportant Seane for pestraining the aggressor and @ reli- 


jeld whi * protecting the world socialist systen, 


. ts a8 OF She Gwiee Ned Banner Baltic Fleet has alee increased, 
eecarrying AViation, submarines and aurface ships of 
» COAST Missile and artillery unite, and naval infantry, it 
er moat CApAbl. ities, guaranteeing the inviolability of the 
ther.and and the entire soelaliet Camp. 


18 Maitinationai, representatives of ali the mations and 


“208 9° cof }oundiess motherland are performing their service here. 
) es ab. Shed rriendship of the peoples of the USSR, a single auiti- 
famiiy., rer.ecte) from year te year in the achievements of the 


Sacect.ve &8 in a Sirror, Representatives of the Estonian Poviet 


Be are performing their military duty together with Russians, 
. S61 Belopugsians, Comrades T. Plako, A. Nayelapea, 7. Valomyae, 
» "here presented themselves in a good light by their outetand- 

~ & t * their aerviee 1u%ie@6,. 
* the Satter training period are being accomplished successfully. 
vere St*ained by the crew of the sea-going minesweeper 


» ‘he escort ships “Drushnyy” and “Bditel'nyy.” and a number of 


: ‘leet's aviators, who are accomplishing flights under dif- 
Sastions, are iehonetrating bravery and a high level of flying skill. 
7 Shem have been cited by the commander in chief of the Navy. 


es - aa? 5 ,f°*° Personne, are directed toward the struggle 


semniete aceen -ishment of the plans for combat and political train- 


Pegi ce ‘hat to greet the 26th Party Congress in a worthy 
4 pers. stent mastery of contemporary weapons, raising combat 
s Hew stage, ano Being & reliable guardian of the Soviet people's 


"ee 


Sear A@miral D’yakonskiy 


LA ARTS. ANSKAYA PRAYVDA in Russian 27 Jul 480 f 3 
e . 7. ©’ ymkonekiy, first deputy chief of Navy Political 
te "cean=Going Fleet of the Country of Soviets”) 
| Excers ‘nh “uly of each year, the Soviet people and the 


men of the Armed Forces ceremoniously mark Navy Day which 
whe @s*sh ished by the Soviet government in 1939. On the 
meques* of & TASS correspondent, the first deputy chief of 
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tne Navy Pelitiea: »fectorate, Rear Admiral N. F, 
D'yanonekiy, telia about the conception of the Navy, its 
combat history, and the glorious deeds of today's genera- 
tion of ZJoviet seamen. 


aceordance with Leniniat foreign policy principies the Soviet Union, 
toeether with the fraternal socialist countries, is persistently and cone 
stentiy etrug@iing to relax international tension and for a firm peace on 


Artin, 


However, the silitary-political situation in the world has become noticeably 
somplex recently. Under pressure of the West's militariatic circles, 
SATO Countries are continuously increasing military budgete, intensify- 
the arme race, and feverishly building up their military might. The 
ted States is setting the tone for these military preparations. It has 

sei military expenditures during the last 10 years. Implementation of 
ane for ‘the etationing ef qualitatively new American medium-range 
ee in Burope represents a great danger for the cause of peace and 


: . 
om. e, 


* 


“ne decree of the June (1950) plenum of the CPSU Central Committee, "On the 
Lnternational eituation and the Soviet Union's Foreign Policy,” notes that 
‘he intrigues of imperialism and other enemies of peace require constant 

vy elianee and the utmost strengthening of our state's defensive capability 
: rier to defeat imperialiam's pians for the attainment of military su- 
periority and the implementation of world dictation. 


he steadfast course of our party in the field of domestic and foreign policy 
if) Our successes in communist construction inspire the Soviet servicemen 
to the irreproachable performance of their patriotic and international duty, 
tc new, remarkable deeds to the glory of the motherland, and to the vigilant 
performance of service and the persistent accomplishment of plans for combat 
and political training. The Soviet people can be confident: the Soviet 
Armei Porces and their integral component part, the Navy, are capable of 
lefending the fruite of the great creation reliably and of giving a crushing 
rebuff to any aggressor. 


Pear Admiral Petrov 
Moscow SOVETSKIY PATRIOT in Russian 27 Jul 80 pi 


Article by Rear Adm I. Petrov, deputy chief of Navy Political Directorate: 
“Sentinale of the Ocean Boundaries”) 


‘Pxcerpts The Soviet Union's victory over the shock forces of imperialism 
wae an event of worldwide historic significance. It had the most profound 
influence on the entire course of world development. The correlation of 
*orees in the world arena changed in favor of socialism. However the seamen, 
‘aet as all Soviet servicemen, realize that the danger of a new var remains 

‘ mie a0 imperialism exists. The arms race is not weakening in the NATO 
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countries anc the frantic propaganda of anticommuniam and anti-Sovietiar. as 
well aa inflation of military budgets are not atopping. The militarization 
of China represents a serious danger for the cause of peace. 


The naval peraonnel are unaminously supporting the peace-loving forelgn- 
policy courte of our party and the government, believe firmly in the victory 
of thie course, and are opposing the intriguea of the enemies of detente 
with lofty vigilance and a firm resolve to defend the interests of the 
motherland and the achievementa of socialian. 


During the yeare which have passed since the Great Patriotic War, our fleet 
has been transfurmed into a truly modern one as @ result of the scientific 
and technica. revolution. It has become nuclear, missile, ocean-going, and 
sapable of accomplishing strategic missions. The basis of the fleet's com- 
it might consists of nuclear submarines armed with various missiles and 

homing torpedoes. Curface ships of various classes and purposes--antisubd- 
marine warfare AOW!, missile, landing, and others--also have contemporary 
weapone and can operate successfully on the broad ocean expanses. Proper 
eride is caused by naval missile-carrying and ASW aviation which, in close 
coordination with the ships, is capable of accomplishing difficult missions 
in operations. The naval infantry, reconstructed on a new technical base, 
steps forth as a worthy heir to the glory of heroes. 


indlessly devoted to the Communist Party and their nation. It is impor- 
an’ to strese that the fleet now is young as never before in the broadest 
meaning of this word. Its people, ships, and their commanders are young. 
And youths are arriving who possess a high technical and general style, many 
/f whom have gone through training in DOSAAF organizations. Almost 100 per- 


sent of the seamen and petty officers have a higher, secondary, and incom- 
plete secondary education. 


But nevertheless, the main wealth of the fleet consists of people who are 
t 


“he personality type of the Soviet seaman was molded under the influence of 
such factors as the socialist way of life, the scientific and technical revo- 
lution, the growth in professional and general style and, finally, the spe- 
“if ie mature of naval service. Such features as communist conviction, 
moral-political and psychological steadfastness, professional skill, disci- 
pline anda high sense of responsibility for the assigned matter are in- 


n »~* tn 2 
ne rer ais nahi. 


sean voyages and long cruises have become a school of combat ability. Here 
the skill of the crews is improved, difficult training missions are worked 
Sut, and the political maturity of people and their loyalty to the oath and 
military duty are checked. 


Moved by patriotic feelings, the seamen are participating in socialist com- 
petition under the slogan, “Accomplish the Lenin behests in a sacred manner, 
improve combat and political training, increase vigilance, and always be 

renuy to defend the motherland and socialism's great achievements,” and they 
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are atrugaling for excellent ships and unite, ieading forces and fleet, and 
for the right to be called best in a specialty--followers of the heroes of 
the war years. 


This year the beat forces, ships, and units have been awarded the Leninist 
“ertifieate of Honor. 


«\th the summer period in full awing, the fleet's personnel are not reducing 
efforte in combat training and are persistently continuing to work on the 
accomplishment of stepped-up obligations. Going in advance are the initia- 
tors of the socialist competition for the current year--the seamen of the 
large ASW ship "Petropaviovek" of the Red Banner Pacific Fleet. High in- 
‘ices in combat and political training were attained by the crews of the 
nuclear submarine "60 let Velikogo Oktyabrya” of the Red Banner Northern 
‘Leet, the large landing ohip "Donteskiy shakhter," the training ship 
"Smol'nyy," the escort ship "Sovetskiy Azerbaijan," and others. 


communists and Komsomols step forth as the cementing force of the fleet 

lectives. They are the pioneers of many patriotic undertakings and in- 
teresting deeds. The initiatives "An outstanding result for each day of the 
cruise,” "Komsomol concern for the training base," and others which received 
lsssemination everywhere made the struggie for high quality of combat train- 
ing and effectiveness in the accomplishment of each task more effective. 


The Navy is accomplishing its missions with honor within the framework of 
‘he Warsaw Pact Organization. The ties of the allied fleets are being 
strengthened, an exchange of experience in combat and political training is 
taxing place, and joint measures re being conducted which permit working 
sat the cooperation of the personnel, generating a unity of views on ques- 
tions of military art, improving the training of commanders and staffs, and 
raising the naval, aerial, and field ability of the troops. 


The ties of the naval personnel with the workers of the defense industry, 
the shipbuilders of the sea and river fleets, and with the DOSAAF organiza- 
tions are being strengthened. The military and civilian sailors often fol- 
low the same ocean courses and help each other. 


In responding to the concern of the party and the people, the Navy is always 
ready to defend the achievements of socialism dependably together with the 
other services of the Armed Forces and in a single formation with the armies 
and navies of the Warsaw Pact countries. 
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Near Admiral I. Alikev 
Vilnyus SOVETSKAYA LITVA in Russian 26 Jul 50 p 2 


‘Article by Rear Adm 7. Alikov, member of military council, chief of Politi- 
‘al Directorate, Twiee Red Banner Baltic Fleet: "Guarding the Fatherland's 
Sea Bordera"’ 


Excerpta “hanke to the constant concern of the CPSU our country's fleet, 
just as the oth services of the Armed Forces, is equipped with contem- 
porary combat eg .ipment and has become ocean-going and nuclear missile. Its 
mols conelete of nuclear submarines. Powerful power plants, nuclear missile 
weapons, and electronic equipment have given the fleet new qualities and 


moved it forward into the category of strategic forces. 


important etepe in improving party-political work on the ships and in the 
inits were the books by L. I. Brezhnev, the decisions of the plenum of the 
party's Tentral Committee, the decree of the CPSU Central Committee, "On 
further improvement of {deological and political-indoctrinational work," and 
materials of the conference of leading command and political personnel of the 
Armed Forces which was conducted this June in Moscow. 


Being @uided by the party's instructions, purposeful ideological and indoc- 
trinatlonal work is being conducted on the ships and in the units. Here, we 
proceed from the proposition that the decisive force of the Navy consists of 
people who are boundlessiy devoted to the party and the Soviet government, 
are skillfully mastering equipment and weapons, and are filled with the firm 
resolve to accomplish their patriotic and international duty on the mother- 
land's first order. Great significance is attached to propagandizing the 
fleet's revolutionary and combat traditions--our mighty weapon in the matter 
of indoctrinating the seamen. 


The naval personnel are persistently improving their combat skill. Long 
cruises have become the basis of combat training and a school of combat a- 
bility. Not only the reliability of the materiel, but also the moral-politi- 
cal and psychological tempering of the personnel and the ability to master 
equipment and weapons are checked namely on voyages of many days. 


Well-trained personnel are the fleet's most valuable possession. Officers, 
primarily with a higher education who possess lofty ideological tempering 
and deep military and technical knowledge, skillfully train and indoctrinate 
their subordinates. The majority of the seamen and petty officers have a 
secondary and secondary technical education which permits them to master a 
specialty to perfection in short times. The number of experts, rated spe- 
cialists, masters of military affairs, and men who are mastering several al- 
lied specialties on the ships and in the units is growing. 





Sur fleet is participating actively in the foreign-policy measures of our 
state and contributing to the conduct of a policy of friendship between 
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eoples. In recent years, the ahips have made many official visits to 
reign ports. The population of these countries could see with their own 
eyea the high level of naval ability and behavioral style of the seamen who 
are worthy of representatives of the first socialist power in the world, 


The Navy {8 accomplishing its missions with honor within the framework of 

» Warsaw Pact Organization. Tiles with the navies of the Polish People's 
serubile and the German Democratic Republic are constantly being strengthen- 
sd, A bBromd exchange of experience in comba’ and political training is under 


inexhaustible source of the fleet's strength and might is in ite in- 
separatie and ever strengthening unity with the people. Close bonds of 
‘aternal friendship link the men of the Baltic Fleet with the workers of 
Yiet Lithuania, 


‘n* ral Committee of the Lithuanian Communist Party, the Presidium of 
v sublie's Supreme Soviet, the Council of Ministers, and the Komsomol 
entra. Committee as well as party and soviet organs of Vilnius, Kieipeda, 
and other cities are rendering inestimable assistance to the fleet's command. 


‘sounced by national concern and love, the Soviet Navy is standing guard 
yr soclaliam's achievements in a single formation with the other services 
f the Armed Forces. The personnel are ready to reliably defend the honor, 
freedon, and independence of the beloved motherland with weapons in hand. 
! aval personnel are always on the alert, always in combat readiness. 
iny, their thoughte and deeds are directed toward a single goal--to greet 
the <oth CPSU Congress in a worthy manner. 








CIVIL DEFENS®:; SASEMENT SHELTER CONSTRUCTION 


Moscow PRISPOSOBLENTYE PODVALOV SUSHCHESTVUYUSHCHIKH ZDANIY POD UBEZHI- 
SHCHA (Adapting Basements of Existing Buildings as Shelters) in Russian 
1971 signed to press 27 Jul 71 pp 13, 36-47, 100-112, 153-204, 207-208 


j|Annotation, table of contents, foreword, chapter 2, excerpt (pp 100-112) 
from chapter 6, and chapter 7 from book by Vladimir I1l'ich Ganushkin, 
Viadimir Ivanovich Morozov, Boris Ivanovich Nikonov and Georgiy Ivanovich 
Orlov, 2d edition, revised and supplemented, Izdatel'stvo literatury po 
stroitel'stvu, 13,000 copies, 208 pages) 


(Text ] The book sets forth problems of adapting basements of existing 
buildings as shelters to provide protection for the population from the 
harmful elements of a nuclear explosion and also from the effects of chem- 
ical and bacteriological weapons. Estimated parameters of the harmful 
elements of a nuclear explosion are computed, an evaluation of the protec- 
tive properties of enclosing structure is given and three-dimensiona) layout 
and constructional solutions for strengthening basement members and schem- 
atic diagrams for working out inside equipment systems are presented. 
Computation of the protective properties of constructional structure from 
the shock wave, radioactive contamination and heat from tires are illus- 
trated by examples that use charts and tables. 


The second edition includes new material that touches on questions of the 
design of protective civil defense structures, and individual chapters and 
paragraphs have been revised. 


The book is intended for engineers and technicians who are engaged in the 
design of protective structures and for students of higher construction- 

education institutions and departments. The normative data cited in this 

book are not official. 
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Foreword 


The Communist Party and the Soviet Government are steadily pursuing a pol- 
icy of peacetul coexistence of states with different social systems. 
However, plans for attack on the socialist countries that the aggressive 
NATO command is perfecting forces us to constantly improve the country's 
defense capability and to manifest unremitting vigilance against the in- 
trigues of the enemies of peace. 


The threat of the use of nuclear, chemicai and bacteriological weaponry in 
case of war compels the Soviet people not only to strengthen the combat 
capability of the Soviet Armed Forces but also to be ready for antinuclear, 
antichemical, antiradiation and antibacteriological defense. 


The task of defending the population during a possible war can be solved 
directly by evacuating and dispersing it from the areas of possible enemy 
strikes and by providing cover in special protective structures (shelters 
and covers) for blue-collar and white-collar workers who have been left 
mn the cities at vitally important facilities (defense facilities, indus- 
trial enterprises, transport, power-supply systems, communications, and 
so on) [54]. 


Various premises located in the basement and socle stories of buildings 
can be reequipped as shelters and cover. It is desirable, therefore, to 
envisage all the possibilities for adapting buried portions of existing 





[54] Chuykov, V. I. "Nashe obshcheye delo grazhdanskaya oborona' [Civil 
Defense Is Our Common Cause]. NAUKA I ZHIZN', No 1, 1969. 
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buildings and structures in a short time to the protection of people. It 
can become necessary to use the stronger portions of existing buildings 
because im built-up urban areas and at industrial facilities there may be 
no areas free tor the erection of shelters. Such a solution can be desir- 
able also because of technical and economic considerations, when the fa- 
cilities of the required strength in basements, shelters or covered in- 
taliations will be cheaper than the construction of special protective 
struct uses. 


‘he authors have set themselves the task of evaluating the protective 
properties of the enclosing structure of basements against the harmful 

‘ements Of a nuclear explosion and, on that basis, of showing how, by 
executing minimal constructional measures, it will be possible to adapt 
existing basements as shelters that will provide reliable protection for 
people against modern means of destruction. 


hapters 1-5 and sections 10-11 of chapter 6 were written by V. 1. Morozov, 
sections 1-9 of chapter 6 by V. I. Ganmushkin, and chapter 7 by B. I. 
Ni Konov and Ge l. Orlov. 


Chapter 2. The Kequirements for Shelters and Basements Intended for Adap- 
tation as Shelters. 


\. The Protective Properties Required of Shelters 


the requirements made on built-in shelters are determined on the basis of 
a assessment of the destructive elements of the nuclear explosion that 
was cited in chapter 1. 


‘nelosure structure for shelters should be designed for the effect of the 
shock wave of a ground-level burst of a nuclear weapon. The protective 
properties of shelters against the shock wave are established in each spe- 
cifie case to take account of the strength characteristics of the main 
load-bearing structure and the chosen method for reinforcing it, and also 
the yield of the nuclear weapon and the distance from the possible center 
of the explosion to the shelter. The degree of protection of the shelter 
trom a shock wave A can be found from the nomograis (figure 9) as a function 
of the estimated yield of the weapon and the prescribed reliability of the 
protection, which is determined in accordance with a known procedure [57]. 


The radii of destruction Ry in k.lometers are laid out along the ordinate 


axis of the lower part of the nomogram in figure 9, and the pressure of 
the shock wave (the degree of protection of the structure) along the ab- 
scissa. Each curve in the lower part of the nomogram corresponds to the 
vield of a muclear weapon. The numerical values of the weapon's yield 
have been given in megatons. The rays that lead from the point 0 











(57) Ponikaroyv, N. D., Chumakov, V. I. and Durikov, A. P. "Chto neobkho- 
dimo zmat' o yadernom oruzhii i zashchite ot nego" [What It Is Nec- 


essary to Know about a Nuclear Weapon and about Protection from It]. 
ty of dat, 1965. 
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- 


[It is possible, using the nomogram, to determine also the estimated size 
of a nuclear weapon that is proposed for striking some certain target. 
For example, if the assigned mission is to achieve a pressure of 0.3 kg- 


force/em* on the outskirts of a community, where | 7.5 from the aiming 
point, with a probability of P = 90 percent, then, given a probable error 
V. O. 1.5 km, the yield of the nuciear weapon should be about 8 megatons. 
This example has been depicted on the nomogram by tne dot-and-dash line 

The value for the size is found at the intersection of the horizontal and 
vertical line (coming from below). 


A shelter should give protection from the initial (both gamma rays and 
neutrons) and residual nuclear radiation. The protective properties of 
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the shelters are, in t.» case, a function of the design and the density 
of the materiais and the presence of an earthos cushioni.g layer; in this 
case, protection from neutrons is more complicated than protection from 
gamma radiation, 


The required rai ico of weakening of the radiation by the enclosure structure 
f builtein shelters is a tunetion of the estimated dose of the penetrat- 
g radiation, which is determined by the size of the nuclear weapon that 
s proposed for use in inflicting the strike on the city or industrial fa- 
Liity, and of the distance from the possible center of the explosion to 
‘he shelter, The distance can be found in accordance with the pressure on 
‘he sho ckewave front against wh ch the shelter should provide protection. 
Consequently» il can be said that the required attentuation vatio of the 
nenetrating radiation depends upon the protective properties of the shel- 
er against the shock wave and the estimated size of the nuclear weapon, 


nee the ipradiation energies of the initial and residual radiation are 
ii fferent, different protective masses are required in order to weaken 
nem an identical number of times. The estimated dosages of these types 
of radiation against the protective cover also are different, so it is de- 
s.rable to vary the attenuation ratio of the penetrating radiation and 
that of the residual radiation. 


[t is recomuended that an attenuation ratio for residual radiation be 
adopted at 100 for covers [28]. In the FRG [29], 3,000 r/hr is adopted 
in determining the required attenuation ratio for shelters as the computed 
value of the reference level of radiation (in 1 hour after the explosion). 
Based upon this value of the radiation level and the permissible value of 
a biologically effective dose of 50 r's [9], where the occupants spend 2-7 
Jays in a shelter, the required attenuation ratio for residual radiation 
is KO 180, 

Gamma-ray and neutron doses during nuclear explosions 5 million tons or 
more in yield in zones with pressures of less than 2 kg-force/cm@ do not 
present a danger to shelter occupants (see table 6 (not reproduced in this 
translation])). 


Where the explosions are less than 5 million tons in yield, protection is 
required against penetrating radiation, the doses of which can exceed the 
lethal dose. It would be unwarranted to designate an attenuation ratio 
for penetrating radiation that is identical for explosions of all yields. 
They should be selected differentially, based upon the permissible dose 





28} Gorchakov, A. D., Zhukov, Yu. A., Koshelev, L. 1., Rossal, N. A. and 
Khomko, A. A. "Prosteyshiye ukrytiya dlya zashchity ot oruzhiya 
massovogo porazheniya" [The Simplest Covers for Protection Against 
Weapons of Mass Destruction]. Stroyizdat, 1964. 

(29) Drager, Heye and Sackman. Der Grundschutz, Verlas, F. S. Mittler 
Sohn, G. M. B. H., Berlin-Frankfurt, 1962. 

'9}  Devidson, G. 0. "Biologicheskiya posledstviya obshchego gamma-oblu- 
cheniya cheloveka" [The Riological Consequences of Human Whole-Body 
_xposure to Gamma Irradiation]. Atomizdat, 1960. 
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of penetrat ng Padiation and the dose in an open place, If the perminsi= 
ble dese is taken as 20-30 fr, then the altenuation patio of the penetrut= 
ing radiation should be ne less than the values shown in table 12, 


Table i2 


Hequired Attenuation Natio for Penetrating Nadiation as a Punetion of the 
Degree of Protection of a Shelter According to 
the “Shock Wave and Yield of the Explosion 


Degree of protection of Wequired attenuation patio of Padiation 


a shelter ior a shook where the yield, in thousands of tons, is 
wave, ft su=t orce/ om” 500 O00 2 000 Le 10,505 
DoBeccccccccccecces | 
ié 4 i 














Desesecceecsecsecses i i 
DePeeeeeeseeeeeeees 120 3% 7 i i 
See eee ee eeeeeeees 330 120 30 3 i 








intrances to shelters should have that same degree of protection that the 
main premises have. An emergency exit guest be built to aliow evacuation 
ot thw cupante in case of possible destruction of the entrances and the 
Hiock ng the pent be t he Jebrie of bu idings. 





Providing protection from heat radiation from fires that oceur close to 
shelters or over them is an important requirement. 


tach ehelter should be equipped with ventilation equipment, sani tary-engi- 
neering devices and arrangements and equipment for removing toxic and 
radioactive substances, as well as bacterial aerosols, from the air. 


The cooling of influx air should be specified for shelters located where 
massive fires and obstructions can occur, and the occupants should be pro- 
tected from dangerous concentrations of carbon monoxide, This is possible 
only with the use of special industrial equipment. 





helters that have been constructed in basements of existing buildings and 
structures can have: 


|) Reirforcement structure made of long-lasting noncombustible materials 
sel. , Cat't=<in=place or precast reinforced conorete, brick, rock and so 


nbs 
wei inforeement structure made of any material at hand, including wood; 
+) internal equipment made from industrial resources; and 


4) Internal equipment of simplified type made from materials at hand, or 
made by the efforts of the populace and of local industry. 
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he ming mre . : Adal tual enh a= heltel 


he folowing bur.ed porlione of Dur idings and structures can be adapted 
a> Shei tepals 


ihe Dasement stories of production and auxiliary -production buildings 
/ Of administration and personal-serviees buildings at industrial enter= 

sen that are used iff peacetifne as wardrobes, dining rooma, snack bars, 
wwe ra, Dusiness offices, storeroome of various types and &€© on} 


‘reestanding buried etructures intended for accommodating production 
storage Ppresises or premises for activities that serve the whole plant; 


Pedes'rian tunnels, ventilation galleries and tunnels, empty spaces at 
ing ' 7 inge under Pqgu ) pm nt , and an on) 


he ipapeetion @alileries of hydroelectric power e@tations; and 
a menis " apar.men. Houser, 
emises and etriectures intended for adaptation as shelters should satis- 


: ertatr requi remenia. 


ain structure (wa.ise, ceiling=-floors, colwnns and so on) of such 
ses should be .noombuetibie, fairiy strong and well preserved. The 
iaee should, ae a rule, be comp’etely buried in the ground, for in 
his case it 18 Simpler to solve the tasks of etrengthening the load-bear- 
& apacity of the walls against horizontal loads and of protecting 
@ainst Padiation. Semibasement premises, where the bottom of the oeiling- 
r .® preised no sore than 0.8 meter above the leveled ground=-saurtace 
gi ade may also be adapted as sheiters. Where the bottom of the ceiling- 
‘ioor 18 higher, solutions for reinforcing the wails are difficult and cum- 
sersome. In order to accommodate occupants, sheiters should have the nec- 
sary area free of equipment and should be of adequate height. 


‘he industrial process that takes piace in premises that are contemplated 
for adaptation as ehelters should allow, in peacetime, strengthening rein- 
forceMent of the enclosure atructure, an increasc n * resistance to 
vat ana penetrating radiation, and the closing up of industrial openings 
and orifices in the enclosing structure. 


he premises selected should be on those sites of the locality that are 
threatened by flooding by emergency water suppiies or by storm water 
ground water. There should not be any large tanks for liquids or water 
Yr sewer Gaink, whoee deatruction or damag ing could threaten to flood 
an cinit ' premises intended for adaptation as shelters. 
' recommended that shelters not be sited in production buildings with 
‘dustrial equipment that can cause vibration that can disturbd the seal of 
hel ter or that gives off heat capable of heating the shelter's enclos- 
tructure. Nor should shelters be sited on premises through which 
‘Or heating, water suppiy, compressed air, ventilation, gas, 








steam and clectric=power supply) pass, o- where hanging racks and the heri- 
pontal pertions of sewerage ayalems have been placed, Destruction or 
damaging of pipelines of the vapious systems ean ereate additional danger 
to the lives of shelter cceupants, When the placement of shelters in 
premises where various service and utility lines pase is compulsory and 
the removal of these lines is impossible, steam lines no more than 50 mm 
in diameter, gas lines no mere than 40 am in diameter, and water=-supply 
and heating |.nes no mere than 70 @m in diameter may be left within shel- 
tere, Devices that enable shut-off of the lines from internal and outside 
gride should be netalied within shelters where pipelines are allowed to 
remain. 


ewerage Pisers within « shelter should be enclosed in metal pipes or in 
reinforeed=conerete conducts  fimmiy fixed to the ceiling=floors and 
floors. 


There should be no unusually heavy items and equipment in premises locat- 
ed directly over a shelter, 


xoutes of approa h to shelters in buildings should be as ‘ree as possible 
of hanging decorative itees and combustible or heavily-smoking materials. 


Premises that are located in category 3 fire-hagard districts or in fire- 
free sonee should be selected as shelters, in these cases, the process of 
reat ng the outside infiux air is simplified, and, in particular, the 
need for special filters in the ventilation system to remove carbon 
monoxide from the air ie done away with. 


Preference aleo should be given to premises that are situated in buildings 
where people who are to be sheltered stay all the time. In this case, the 
time lost that potential shelter oceupants spend in passing from where 

they @tay all the time to the shelter entrance should satisfy the proviso 


tovae * tg & TD (22) 


where T is the permissible time for filling the shelter, in minutes; 

t, is a constant that is a funetion of the group of people who are 
to be sheltered and the place they are to be found at the 
time the air-raid alarm (VT) is sounded, in minutes; and 

t is the time spent en route to the shelter by the people who 

**"’ are Uhe greatest distance away, in minutes. 


The amount of permissible time for filling the shelter should be prescribec 


in each Specific case. 


The constant t, comprises the time needed by a shelter occupant to assem- 


ble after the VT signal (interpretation of the VT signal that has been 
heard, dressing, assembly of the necessities, the turning off of industri- 
1, equipment, and so on), the time of movement of the last man in the 
shelter entrance, and the time spent closing the shelter's doors. 
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AM} approximate average time for this constant can be assumed to be to = * 


sinutes for the opefPating personne! of enterprises and institutions, and 
t) = 5 minutes for the populace in housing rayons, 


The time apent en poute te the shelter by people who are at the place moat 
| stant from the shelter is determined according to the formula 


ba 


Shin = 1) i 
evac VA , vr min, (23) 


where bh ia the height of @ story, in meters; 

nh ie the number of stories; 

bi, is the length of the horizontal paths within the building, in 
meters; 

Ve 18 Uhe average speed of movement of people along the horizontal 
path, which is assumed to be 70 m/min; and 

w i® the average speed of movement of people along stairways, which 
is assumed to be 25 m/min for housing rayons and 15 m/min 
for industrial facilities, 


when choosing as a shelter a place outside a building where the people 
coneerned regularly spend their time, the distance from the exit of the 
building to the shelter entrance should not exceed the radius of assembly 
ve? the value of which is determined in accordance with the formula 


Ro «= 70(T - (tec + t,)) a. (24) 


when premises and structures are being adapted as shelters, the following 
basic work should be accomplished: 


i) Reinforcement of the load-bearing structure if it does not possess 
adequate protective properties; 


2) The covering over of openings and orifices in the enclosure structure 
that are not needed for shelter operation or for peacetime operations; 


‘) The sealing of the enclosure structure and of the entrances of facili- 
ties (the closing off of cracks, the sealing of places of passage of the 
various utilities and service lines and places of abutment of door frames 
to the walls, and so on); 


4) The construction and installation of internal and domestic-services 
equipment; 


5) The construction of protected entrances and emergency exits; 


6) The execution of measures for the construction and the protection of 
air intake and exhaust openings from the effects of the shock wave; and 
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7) The ex cution of measures that will insure rapid, aceident-free stop= 
ping of the industrial equipment and the bringing of the shelter up to 
combat readiness, 


In adopting production and operating premises as shelters, reinforcement 
structure and the internal equipment should not significantly impede the 
use of these premises and structures for their main purpose or prevent 
restructuring of the operating process, 


3. The Proced:ce and Methods for Making a Survey of Basements 


in order to resolve the question of whether some particular basement can 
be adapted as a shelter, it is inspected with a view to determining to 
what extent the requirements made on such premises are satisfied, 


During a survey of basements, the existing structural members are exam- 
ined and measurement sketches are made up (if there are no blueprints), 
with an indication of all the clearance sizes of the basement and of var- 
(ous parte of its structure (beam span, column spacing, basement height, 
and so on), 


in examining a basement it is necessary to find out: 


a) The constructional scheme of the basement story and the material of 
the load-bearing structure; 


b) The system for transmitting loads; 


v) The condition of the ceiling-floors, walls, columns, piers and their 
jOinings; 


ga) The condition of welded joints and of support members in steel 
structure; 


d) The condition of the footings and a determination of their actual 


N1LZOK» 


pecial attention should be paid to the cross-section of structural men- 
bers, and also to the cross-sections of primary reinforcements and their 
placement and condition (the degree of damage by corrosion). 


in order to determine the cross-section of a primary reinforcement, it is 
necessary to remove the protective conerete layer in various places and to 
bare the bars of the existing reinforcement to half their cross-section. 
The protective layer of the concrete is removed by means of a chosen and 
stone-hammer or with some kind of mechanical tool (electric hammer and 


ao on). 


Tie load-bearing structure is carefully examined, since there can be dam- 
age in the form of cracks in the beams. Sections of concrete structure 
that are damaged by pitting must be found. Sections with concrete that 
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has lost strength are dete. ted oy a dull sound when atruck with a hammer, 
Conerete that has lost atiength or been damaged by pitting should be 
replaced, 


A report is made up on the reau ta of the inspection of a basement 
‘that indicates the peacetime designation of the premises and to what de- 
gree the inspected premises satisfy the requirements laid on shelters, 


\ppended to the report are: 


The plan and elevations of the basement with an indication of the en- 
trances and exits, and places of entry of pipelines for heating, water supply 
and sewerage and ©! cables for electric power and communications; 


The blueprints (or measurement drawings) of the load-bearing and enclosure 
structure; 


A listing of defects that mark the condition of the structural pieces; 


A table of values of the loads on the ceiling-floor imposed by equipment 
located above the basement; 


Climatological data; 
The district's master plan; 
An evaluation of hydrogeological conditions; and 


An explanatory memorandum, 


Chapter 6. Three-Dimensional Layout and Constructional Solutions for Rein- 
foreing Various Members of Basements Adapted as Shelters. 


i. Three-Dimensional Layout Solutions 


The three~limensional layout solutions of the basements of housing and pub- 
lic and industrial buildings and of separate buried structures of various 
types are extremely diverse. They depend to a great extent upon the three- 
dimensional layout and constructional solutions of the surface portions of 
the buildings and the nature of use of the premises (or structures) in 
peacetime, 


The main parameters that characterize the layout solution complex for a 
basement (or structure) as a whole are the span, that is, the distance be- 
tween ex.closing or load-beering walle (or columns), the presence within 
the premises of various types of divider walis, and the location and num- 
ber of entrances. 


ixisting basements (or structures) can be arbitrarily subdivided according 
‘heir constructional and layout solutions § into: 
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a) fasemerntsa of industrial-enterprise production buildings; in plan, the 
columnar network with spacing of 6x6 meters in the main layout cell of the 
solution; the height of the premises is 3 to 5 meters or more; 


b) Tunnels for operating purposes with span of 1,5 to 3.5 meters and a 
height of 2 to 3 meters; the length of a» tunnel can be up to 100 meters 
or more; 


v) Basements for housing and social buildings, as well as administrative 


and personal=scrvices buildings of industrial enterprises, For buildings 
with loadebear. «4 longitudinal walls, the size of the premises in plan 
(in width) .© woout 6 meters, and in length it is 16-18 meters (or the dis- 


tance between staireases). In buildings with lateral load-bearing walls, 
the spacing of the permanent inside walls is 2,.6-3.2 meters, The premises 
are about 12 meters long. The height of the basement does not, as a rule, 
exceed 2 meters. 


ga) City pedestrian crossings; their spans can vary from 3 to 8 meters, 
heights from - to 3 meters, lengths from 30 to 100 meters; and 


d) Empty spaces in massive footings, inspection galleries at hydroelec- 
tric power stations, and so on: the sizes of these premises depends upon 
the specifies of the operating equipment, and the length and design of the 
dams. 


As has been pointed out already, buried premises (or structures) are used 
in most cases for different types of personal-services, economic and pro- 
duction needs. 


Hasements of production buildings can house departments with fixed-temper- 
ature regimes and storage for raw materials, semifinished items, finished 
output, tools, and so on. Machine toole and other operating equipment can 
be located in some premices, so the areas to be protected are, as a rule, 
being used incompletely (by 60-70 percent on the average). The total 
area of basements under buildings varies from 50 to 1,000 square meters or 


nore’, 


serations tunnels intended for inter- and intradepartmental transport- 
og of raw materials, fuel and finished products are being used as pedes- 
‘rian tunnels and crossings, and also as ventilation and air-intake 
galleries. 


‘fiees, storerooms, personal-services facilities, snack bars and so on 
ire being sited in basements of housing and social buildings, as well as 

the administrative and domestic-services buildings of industrial enter- 
‘rises. The adaption of existing basements as shelters should not pre- 
‘ude their normal functioning for their primary purpose, except for cases 
specified by a concrete program, and particularly where work is performed 
ae | mited per isn OF 7 1me. 














The adaptation of basomenta (or structures) often necessitates changes in 
existing three=aimensional layoul and constructional solutions, These 
are occasioned by the requirement to provide shelters with special premi- 
ses and to reinforce existing atructure, 


The additional layout and constructional changes to be accomplished should 
be mutually coordinat od, simple and economical, 


Nasements that are to be adapted as shelters should have the following 
premises! a) tor the persone to be sheltered; b) for ventilation and fil- 
tration equipment (and also, if required, for diesel equipment); and 

v) for rest rooma, 


helters should be equipped with: a) protected entrances with the instal- 
lation of antechambers; 0 emergency exits; and v) air locks (with coneur= 
rence of local CD staffs), 


xamples of layout solutions for adapting premises of various types of 
smelters are shown in figures 23-26, 





Figure -\, Layout Solution of 
an Induetrial-Building Basement 
Adapted as a Sheiter. 





evs 

i. Place for those to be shei- 
tered; used as a materials 
storeroom in peacetime, 

'» Ventilation=-filtration 
chamber. 

5. Nest rooms. 

4. Antechambers of entrances. 

5. Emergency exit. 

4. Newly erected structure, 
and structure for rein- 
forcement of the existing 
walis. 














Yost suitable for adaptation are premises that are not stuffed with dif- 
ferent kinds of industrial equipment and that have much free space. If 
placing the special premises required for shelters within the existing di- 
mensions of buildings is difficult, the shelters may be added onto the 
basic structure as annexes (see figure 26). 


fenches for sitting and platforms for lying down are installed in shelters 

ab ite the occupants. Platforms for lying down, if the height of 
the adapted premises permits, are installed on a double tier. The dimen- 
sions of the domestic-services equipment are adopted on the basis of 
'.45x0.45 meter per place for sitting and 0.55x1.8 meters per piace for 
lying down. 
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bigure 24, Layout Solution 
of an Apartoent-House Hase= 
ment Adapted as a Shelter, 


Key! 

1, Premise for those being 
sheltered, 

2. Ventilation=filtration 
chamber. 

3’. Rest rooms, 

A. Place for water 
container. 

5. Antechambere for 
entran< ° 

6. Airlock. 

‘+s Emergency exit. 

&. Structure for reinforcing the ceiling-floor. 

8. Closing off of light openings and doors, 








Figure 25. Layout Solution 
for City Pedestrian Tunnel 
Adapted as a Shelter. 


Kev: 

'. Tunnel used as a 
shelter. 

', Coupled bel lows-bag 
installation. 

5. Powder-closet,. 

4. Place for water 
containers. 

5. Sand filter. 

6. Protective structure 
for entrances. 

7. Antechamber. 











Le Length of tunnel, 





Domestic-services equipment should be installed to consider the potential 
for free movement of people about the shelter while it is being filled 
with occupants and during their stay there. 


The width of the passages--70-95 om--is set as a function of the nature of 
the premises’ domestic-services equipment (figure 27). 


Heavy, fixed, stationary equipment, for example, various sorts of machine 
tools and conveyors that cannot be disassembled, stacks of finished goods, 
and so on, reduce the effectiveness of use of the premises' area, hamper- 
ing the installation of domestic-services equipment, as a result of which 
‘he shelter's capacity is reduced and expenditures for adaptation per oc- 
cupant are increased. Research and calculations performed have shown that 
expenditures per occupant can be increased from 20 to 50 percent as a 


32 























a4 i bi te 
ss 











$e 





Figure 26. Layout Solution for Adapting 
at, Operations Tunnel as a Shelter 











ev $ 
I~" Preaie for shew brig sheltret- | pigure 27. nathods fo 
3. Reet seem Distributing Bunks and 
_ = ; Places for Sitting. 
4. Storeroom, — 

Antechamber. 


La) Air lock. 

7. Newly erected structure. 

8. Entrances from enterprise's production department. 
9. Columns of the department. 





result of this. Therefore, it is recomeended that maximum use be made of 
ex.sting equipment and materials for the occupants sheltered there. 


The ventilation and filtering equipment of a shelter is situated, as a 


rule, in an isolated premise. The diesel plant should be situated out- 
de the line of sealing anc separately from other shelter premises. An 
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antechamber is installed at the entrance to the diesel plant. It i 
recommended that the ventilating and filtering premise be situated by «1 
outside wal. of the basement, together with the emergency exit from the 
shelter, The endpiece and gallery of the emergency exit can be used 45 an 
air-intake structure, 


Where there is no distribution network, the ventilation and filtration 
equipment is located in the same premises as the occupants. The rest 


rooms in this case are built at as great a distance as possible from the 
fans. 
In order to auapt a place a8 a shelter, maximum use must be made of exist- 


ing San.tarye-engineering components and of entrances, since installing 
them all over again is extremely labor intensive. Additional entrances 
that are to be built are placed, as a rule, adjacent to the basement's 
outer walls. it is recommended that a Light overhang be built above the 
stairflight to protect the entry from atmosphere effects. Entrances to 
shelters are equipped with antechambers. The sizes and number of exist- 
ng and additional entrances needed for filling the shelters should be 
designated in accordance with the requirements laid down in section 10 of 
this chapter [not included in this translation]. 


fhe surface structure of buildings and structures will, as a rule, be 
destroyed by the effect of the shockwave of a nuclear explosion, It is 
not preciuded that entrances into the shelters also will be partially 
destroyed or obstructed by debris from buildings. Therefore, special 
emergency exits are required for the unimpeded exit of people from shel- 
ters after a nuclear blow is struck. The structure of the emergency exit 
should possess a load-carrying capability not lower than that of the shel- 
ter's enclosure structure, and its length and the design of the end piece 
should allow occupants to exit to unobstructed ground or to the sur- 
face of the presumed cbstruction. In general, the layout and construc- 
tional solution for ade >ting premises as shelters should pay serious at- 
tention to the arrangement of air locks. These air locks are a special 
premise provided at the entrance to the shelter, which are intended for 
filling the shelter with occupants, not gradually but in definite time 
ntervals. The enclosure structure (walls and ceiling floors) of the 
locks should possess the same protective properties as the structure of 
the shelter. Sealed protective doors should be installed at the entrance 
to the air lock and the exit therefrom into the shelter. It is proposed 
that the lock operate according to the following scheme. The air lock 
‘.lls with people when the outer doors are open and the doors installed 
in the wall that separate the lock and the premises of the shelter are 

losed. Then the outer doors are closed and the doors leading into the 
shelter are opened. The people pass into the shelter, then the inner 
doors are shut and the outer doors are opened, and so on. 


After the chelter is tilled, the air lock can be used as a place for shel- 
tering people. The presence of the locks enables a definite guarantee of 
sufety for the people already inside the shelter if a surprise nuclear 
blow is struck, and it also enables the shelter to be filled over a long 
period of time. 


34 





Light openings and incuelriar openings that exist in the bDasement's en= 
closure structure should be protected from the effects of the shock wave 
and of penetrating radiation, Those openings without which the premises 
can be operated in peacetime should be filled in, in advance, with brick, 
conerete or other materials, with provisions for the necessary bond  be- 
tween the new and the old structure. Other openings should be prepared 
for rapid closing with special metal shutters or prefabricated reinforced- 
onerete members, 


if there are areaways by the openings, they are backfilled with soil. 


. Principles and Methods for Reinforcing Existing Structure 


The reinioreement of existing structure for added strength should be 
woived in antegrated fashion, with reinforcement thereof also against the 
e' fects of penetrating radiation and thermal effects from fires. 


The methods of reinforcement must be fairly simple and effective and re- 
yucre a minimum amount of materials and expenditure of time. 


aising the ioad-bearing capability of existing structure can be done 
without change or with change in the constructional scheme of its working. 
n the first case this can be accomplished by increasing the operating 
weight of the cross-section of reinforced concrete, concrete and stone 
tructure with a layer of cast-in-place concrete, with reinforcement of 
‘he structure, and by increasing the structure's lateral cross-section by 
we'ding on additional members made of H-beams, channel iron, angle iron, 
vid so forth. Such a method can be recommended for raising the load- 
bearing capability of the structure at least two-fold to three-fold. 


An .nerease in thickness of the structure is extremely effective in re- 
inforeing members in central or eccentric compression with small eccentric 
systems. The reinforcement of reinforced-concrete ceiling-floor struc- 
ture by means of yokes that Engineer I, M. Litvinov proposed has been 
widely used in domestic practice. The essence of this method consists in 
inereasing the height and width of the structure to be reinforced (from 
below, from the sides, or from on top of the cross-section being rein- 
forced) with an increment of reinforced concrete. in this case the bond 
between the old and the new reinforced concrete is made by the transmit- 
tal of all the tangential stresses at work in the plane of the joining of 
the new conerete to the oid onto a special reinforcement that is welded 
to the existing reinforcement of the structure that is being further rein- 
forced, which is first stripped at the points of welding. This method is 
ised most often when reinforcing reinforced-concrete beams. 


+, 


‘kes requires insignificant consumption of materials, pre- 
serves the useful area of the premises, and, as a rule, does not hinder 
the industrial process in the structures (except for the period when the 
reinforcement work is being done). However, this method also has deficien- 
ies. The process associated with baring the existing reinforcement and 
rhead welding of the new, additional bars, gives rise to a number of 





inconveniences and requires substantial expenditure of time, Moreover, a 
sharp rise on the load-bearing capability of the structure with the use of 
this method of reinforcement is fairly difficult. Thus, for example, in 
order to double the load-bearing capability of the member being rein- 
forced requires that the height of the beam be increased by about 30 
percent, 


An increase in the area of a reinforcement in the tensioned zone of the 
cross-section olf «a flexural reinforced-concrete structure should not ex- 
ceed its limiting value, which is characterized by the moment of onset of 
brittle destruc.ion, This is determined by the appropriate standard indi- 
ces, in accordacce with an analysis of the design of the protective 
structures, 


A general requirement for the installation of prefabricated monolithic 
ceiling-tloors is that the required bond of the new concrete with the old 
be provided tor. Laying the monolithic concrete should be preceded by a 
cleaning of the surtace of the existing concrete of refuse and dirt, the 
treatment thereo! with metal bristles or with sandblasting equipment, and 
washing with a stream of water under pressure. If the surface of the old 
conerete is impregnated with oil or is greatly contaminated and it is im- 
possible to insure a coupling with the new concrete, the newly laid layer 
is treated as a separate reinforced-concrete slab that is reinforced both 
.n span and at the supports and works jointly with the existing layer. In 
this case, the load-bearing capability of the reinforced-concrete struc- 
ture is considered equal to the total of the load-carrying capabilities of 
both slabs, and the load is distributed proportionally to their 
stiffnesses [16]. 


Kecently, polymer materials that increase the strength of structural pieces 
and improve the seal and waterproofing of structures have been used with 
increasing frequency in construction in the USSR and abroad. 


Mastics based on epoxide resins, which are characterized by high stavic 
and dynamic strength and physico-chemical stability, are cf the greatest 
interest [59, 60]. Glues based on epoxide resins can be used both to 
strengthen the bond of old concrete to new but also to glue various mater- 
‘als (metal, concrete, fiberglass fabric) to the structural piece that is 
being reinforced. 


Static and dynamic tests of reinforced-concrete structure that has been 
further reinforced ageinst a bending moment and lateral and normal forces 





16) Sakhnovskiy, Kk. V. ZHELEZOBETONNYYE KONSTRUKTSII [Reinforced- 
Conerete Structure], No 8, 1961, Gosstroyizdat 

(59] Mikul'skiy, V.G. and Igonin. "Stsepleniye i skleivaniye betona v so- 
oruzheniyakh" [The Coupling and Gluing of Concrete in Structures} Stroy- 
iydat, 1965. 

[60] Viktorov,\.\, Kozlov, V.\ and Mikul'skiy, V.G "Prochnost' i defor- 
mativnost' epoksidnykh kleyev pri kratkovremennykh dinamicheskikh nagruz- 
kakh" |The Strength and Deformability of Epoxide Glues under Short-Term 
Dynamic Loads]. BETON I ZHELEZOBETON, No 7, 1968. 
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by epoxide gluing of reintoreed=conerete member, metal strips, rod-shaped 
reinforcement and fiberglass fabric have established that glued joints pro- 
vide reliable Joining of structure that is being reinforced with the re- 
inforcing members and compatibility of their working with the indicated 
types of stressed state, 





The use of epoxide glues for further reinforcement of reinforced-concrete 
structure reduces substantially the labor intensiveness of adapting premi- 
ses as shelters. 


Another method for increasing the load-bearing capability of enclosing 
rock, conerete, reinforced-concrete and metal structure is change of the 
original constructional scheme for their working by the installation of 
additional intermediate supports in the span or change of the deformation- 
stressed state and the conversion thereof into prestressed strut-framed 
systems. 


the installation of additional supports, that is, a reduction in the span 
ot the structure being reinforced, sharply raises its load-bearing capa- 
bility. Thus, for example, with the span cut in half, its load-bearing 
capability is increased 4-fold. Still more effective is the combined 
method of reinforcement that calls for a reduction of the span with the 
simultaneous monolithing of the structure with concrete and the installa- 
tion of additional superstructure reinforcement. In this way, single-span 
structure can be converted into multispan continuous structure, the com- 
puted bending-moment values in the spans having been greatly reduced 
‘hereby. [It is extremely important to check the members being reinforced 
for the effect of lateral force. The danger of destruction of the struc- 
ture along diagonal cracks comes from both an increase in the active load 
and a change in scheme of the working of the member. 


Figure 28 shows the values of the computed bending moments M in a beam 
with a span i that is subjected to a uniformly distributed load (4p + q), 
which is reinforced by adding intermediate supports and is converted into 
a two-span or three-span continuous structure. The use of this method of 
reinforcement depends upon the potential for the installation of addi- 
tional supports in the premises being adapted as a shelter. 


if, for various reasons, the installation of uprights inside the premise 
is not permitted, then in some cases it is possible to put a thick, high- 
capacity purlin under a row of beams, resting it directly on the walls or 
other supports. When the presence of reinforcing uprights can impede the 
normal industrial process, the beam is reinforced with horizontal and 
strut-framed tie beams. 


Curve f moments from the effects of constant (q) and temporary (Ap) 
loads and of the total curve that is obtained as a result of the rein- 
forcement of a reinforced-concrete beam by a horizontal tie-beam are con- 
s ructed in figure 29, 
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The analyses .s and design of reinforcing members by different kinds of tie 
beamea wre'« examined in adequate detail in the works of N. M. Onufriyev [33/) 
md ¥. N. Lashchenko i134]. 





(37) Onufrivev, SN. 4. “Prostiye sposoby usileniya zhelezobetonnykh kon- 
atruktei, promyshiennykh zdaniy” |Simple Methods for Reinforcing Rein- 
fore ome pete tructure of industrial Buildings . Gosstroyvizdat, 
1es8. 

34) Lashechenko, “4. N. “Usilenive metallicheskikh konstruktsiy"” (|The Rein- 
forcement of Metal Structure). Gosstroyizgdat, 1954. 
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Chaptes “VYalehe atid -Liemwente of Internal Pquipment for Aasement 


he ,tlemn, 


Ls eneral wequifetiente, 


ermal equipment i6 intended tu provide for the jbicctive protection of 
Ne me upant & of afd to fa intern Lolerabie safii lary and hyes: hae . onds- 
ofa ri Othe = hve itel ’ 


i ivilg questions of interhal equipment, all the harmfui effects of 
ker weapons and the eituation that arises within the zone of deatruc- 
oh, @8 wei. as the climatic eonditionse of the region and the ( apear ity of 


he sheltere, gmuat be considered, 


ulure war, the use of chemical substances and bacterial agents [54] 
tion to nuclcar weapons, ia possible, so the complex of interior 

jipeent of shelters should include elements that provide antichemical 

i antibacterial protection as well as antinuclear protection. 


robability that the external city (or facility) systems for water 
» Sewerage and electricity will be put out of operation by a nuclear 
O8)0N Makes it necessary to establish in shelters emergency supplies 
water, to construct in them special containers for the reception of 
.| sewage, to use equiptment with manual drive, to require emergency 
ig na, ance 80 ON. 


gh ievele of radioactive contamination in the locality and large-scale 

m™ and obstructions require the conduct of large-scale emergency-rescue 
wore. The occupants will not be able to vacate the shelter for several 

ise, Which also gue be considered in choosing resources for internal 
equipment. 


Air=-supply, water-supply, sewerage and electrical systems, and means for 
roteeting air intake and exhaust openings are included in the interior 
guipment for premises adapted as shelters. Moreover, when adapting base- 
mente as shelters ahead of time, it is desirable, with a view to preserv- 
g them in peacetime, to arrange for a central heating system. Shutoffs 
should be inetalied at heating-tystem inlets inside the shelter that will 
enable the intakes to be shut off while the shelter ie being filled with 


people in wartime, 


order to avoid the warming of enclosure structure in peacetime, the 
ee of panel heating, with sonolithic supports and heater clements, is not 
jesnirable in shelters. 


heiter equipment should, as a rule, be produced by industrial manufacture. 
pecial ventilation and filtering arrangements that provide protection 





4° Chuykov, V. |. “Nashe obshchee delo grazhdanskaya oborona" [Civil 
Defense I« ir Common Caugme). NAUKA I ZHIZN', No i, 1969. 
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from radioa tive dust, Loxic substances and bacterial agents should |. 
used whe: ppiying air to shelters, 


Where there are no funde for the industrial production of equipment for 
basements adapted as shelters that are located in category 3 fire-hazard 
districts and in fireproof areas, equipment can be made with materials 
at hand, 


Deciaior nN equipment for shelters should call for maximum use of exist- 
Ng Sanitaryeorg heering equipment in basements being adapted and should 
permit the opereition of add. tional inetailed equipment in peacetime, 

it ia desire) in some Cases to build centralized protected systems for 


supplying eleciricity and air to a group of closely situated shelters. 


ror purposes of communicating with the command post, a subscriber phone of 
the city telephone network and a loudspeaker that is plugged into the city 
op local (facility) radio rebroadcast network must be installed in premi- 
es adapted as shelters, Telephone communications should be accomplished 
by underground cable, 


interior equipment should be installed simultaneously with the general 

‘ruction work in a sequence that will enable use of the premises for 
protecting people at any stage of work performance, The equipment should 
be piaced to take convenience of operation into account. 


Yequirements for Sanitary and Hygienic Conditions in Shelters 


The factors most important in determining sanitation and hygienic condi- 
one (livability) in shelters are the temperature and moisture parameters 
and the air'’s gaseous content. 


it ts known thal « sharp change in air-environment parameters is observed 

when a large number of people are placed in a sealed premise. These chan- 

ges, which are expressed by a rise in temperature and humidity of the air, 
i) increase in the carbon dioxide content, a reduction in the amount of 
xygen and an accumulation of foul-smelling substances, can lead to a de- 
terioration of the sheiter occupant's feeling of well-being and to more 
erious ¢ onsequences . 


\ knowledge of the nature of change in the air's parameters will enable 
questions of how long people can stay in shelters and the rational choice 
of internal equipment to be solved. At the same time, inadequately sub- 
stantiated requirements for air parameters can make the equipment much 
more complex and expensive, since providing for the feed and purification 
of outside air or for processing inside air under shelter conditions cause 
substantial engineering difficulties and expenditure of funds. 


Yaintenance of the necessary habitability conditions in shelters acquires 


. | 


special importance when the sheltered persons stay there a long time. 
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4a Permuit of ' vir" Liaise ohvueted here and abroad, it haa Deen 
entrution OF carbon dioxide in the ait 


rigously atl the hua pody, Thus, with a J=pereent CO, content, 


breathing bec um deeper, , protracted slay if an abl vaphere that con=- 
aati ) percent , greatiy worsens a person's phys. ological funetions, 

when we air containe 4 pereent carbon dioxide, headache and chills ap= 
if 11). A ame ) Pespiration intensity i8 accompanied by an intensi- 


atoon of carmdia@e activity and @ peduction ifn work capability. Aeccord- 
t he data of much research, a 4=percent CU, eontent can be ondured 

joaftg the appearance of severe poisoning. With a 

mt ! 0, coneentration to 8 pereent, a reddening of the face, an 

Owing . f the pulse, heart pal ations, and dizgzi- 

noted i2i. Mi B=pe reent concentration of Ct » ean be endured for 
“40 iLere. Where the @tey in sheltere ia iong, the Maximum per- 
concentration of carbon dioxide i8 assumed to be 1,5=2 percent. 
ry he vier eonvert to a fu isolat ion mode, a ahort-tery rise anf CO. 
en “4.9 percent is permitted, ; 


’ . 


entrat.on reaches ite Maximum vaiues before the oxygen content 


reduced to @ lange rout level, 

arch has wiicated that a man can survive for a certain time in an 
phere that han a: ger content substantially below that of normal 

, a 1S=percent meentration of oxygen in the air breathed does 
i negative reaction of the body. Only an extraordinarily 
f oxygen (down to 10 per ent) bz ire erious physiologi- 


harp duction o 


v a danger for sheitered persons is a rise in temperature and hu- 
the air. The difficulty of man's stay in an enclosed space with 
' crease in humidity and temperature is explained by the fact that when 
neuffiecrent evaporation of water perepiration from a person's 
irface, heat regulation is upset. 


' rding to the physiologists’ data, a disturbance in heat exchange be- 
en a person's body and the environment seis in at temperatures above 
egrees C. Man's endurance limit for high air temperature changes as 

no*ion of its humidity. With a rise in the moisture content of the 

r, man's capability to endure a high temperature is decreased. 

\dit hat exceeds the 70-75 percent limits has an especially unfavor- 

at the Auman when the air temperature is 30 degrees C. ur 


yer limit of heat equilibrium of a person who is in relative repose 
ble data, a temperatur>: of 30-31 degrees C., with a 





(41) “The Fflect of Oxygen Depletion and Fire Gases on cupants of Shel- 
ters." NAVY CIVIL FNGINEER, Vol 3, No 1, 1962, pp 29-33. 
+ "Uchebnik voyennoy gigiyeny” [A Textbook of Military 
Sieun ane | Ve og.» 104 
; . . —— 




















relative hueidity of 65 percent, oF 40 Gegiere © where the relative iu- 
midity of tre air is 3 peroent, 


The USA's National Hureau of ‘Standards, whieh has studied the temperature= 
humidity regime in conerete antifadiation shelters, indicates a tempera- 
ture of Ji,l-t2.2 degrees C a8 an upper temperature limit at which people 
ean Stay in a Shelter when the air is saturated with moisture for a period 
of a few hours, or 27.230 degrees C for a satay of 10 days (44), 


in the Federal vepublic of cermany, the upper limit for a rise of tempera- 

ture in a shelter is assumed to be 29 degrees C {41}. 

An evaluation o. the effect of heat and soisture parameters of the air on 

people in a shelter, according to foreign press data, is shown in table 25, 
Table 25 


The Effect of Heat and Moisture Parameters of Air on Persona in Shelters 


Air tempera= ‘Telative TValuation of effect of Temperature and 
ture, in °C humidity,% moisture parameters 
2il=24 30-70 A perception of comfort. 
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29 A sensation of not feeling well. 
wWe=52 80 Markediy unpleasant feelings, weakness, 
labored breathing, anxiety. 
33 a0 Dangerous rise in body temperature, rapid 
pulse, rapid breathing. 
17 045-100 An extraordinarily dangerous and rapid rise in 


bod, temperature 


it is more desirable to evaluate and compute the heat and humidity parame- 
ters of the air according to effective temperature reff: which character- 
ives the total effect of temperature and humidity of air on @ person. 








by effective temperature is meant a temperature of practically motion- 
jess air of 100 percent relative humidity that creates, as observations 
indieate, the same perception of heat or cold that another combination of 
temperature and relative humidity of the air creates. 


On the basis of the data cited, and also considering that children and peo- 
ple of advanced age who are burdened by various illnesses may be staying in 
a shelter, an effective temperature equal to 27 degrees ET can be consid- 
ered as the maximum permissible heat and humidity parameters for the air 
for a stay of several days. 


In especial cases, for example during a build-up of fires, a short-term rise 
in effective temperature up to 29.5 degrees ET is possible. In southern 
regions, considering the acclimatization factor, an effective temperature 
of 29=29.5 degrees FT can be allowed, even for a lengthy stay in a shelter. 





[44] Jagioy, ..?. “Limits for Cold, Heat and Humidity in Underground Shel- 
ters." ARCHIVES OF ENVIRONMENT OF HEALTH, No 2, 1961, pp 110-115. 

[41, “The Fffect of Oxygen Depletion and Fire Gases on Occupants of Shel- 
ters,’ NAVY CIVIL ENGINEER, Vol 3, No 1, 1962, pp 29-33. 
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bry=thermometer to ®@peralures and humidity values that correspond to effec= 
Live temperatures of 4 ‘7 and 29,5 degrees FT are shown in table 26, 


ett 
A] 
in order to ahaiyee aif supply Bys= Table 26 
tems and to choose the capacity and Values of Temperature and Helative 
type of installation for an air re= INumidity of the Air That Correspond 














generation and couling mode, the to 27 and 29.5 Degrees hT 
‘ome for liberation of heat, @ois- 2 ie _ 
ture and capbon dioxide and the ab- eff «' eft —_ 
rption of Moisture of a person ° ; M 
ust Be known, in addition to the ae” 5 ow ac be 
‘TRissibie aif parameters, . % i i" , 52 F 
Re Tae IEE a 
‘he intensity of the oxidizing pro- =» 3 4 = + = A 
vaeee Uhat occur in the human body a7 100 I TOO 
end upon numerous factora, the 26 a5 %0 a6 
' \m@pertant of which are; 29 75 31 90 
\rommenteal eenditions and the 3 46 32 75 
person's state (repose, carrying 32 46 35 50 
ut @ental or physical labor, and 
On} 


ofPding te Ost 823 [All-Union Standard No 623], adults in a state of re- 

e under normal environmental parameters Liberate 75 koal/hr of heat, 
hildren 50 keal/hr. According to the data of physiologists, heat libera- 
‘ion of people in a state of repose is about 1 keal/hr per kg of weight 


134 


handbook guide on heating and ventilation (USA) points out that at an 
.' temperature of 27 degrees C an adult gives off 55.5 keal/hr of sensi- 

heat and 42.8 keal/hr of latent heat, while at a temperature of 24 de- 
grees C, the amount of sensible heat is 66.5 keal/hr and the amount of la- 
tent heat is 32.7 keal/hr. Total heat liberation of an adult man in a 
tate of repose, according to the American data, is 60-100 keal/hr, for a 
woman it a8 15 percent less, 


the amounte of sensible and latent heat liberated by a man as a function 
ot atibient temperature can be determined according to a chart (figure 66). 





gure 66. Weat Liberation of a Person in a 
tate of Repose (Sitting). wom (WW 
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it” Al ‘pern, D. Ye. “Patologicheskaya fiziologi- 
" i Patholo@, al Phyaiol« gy. Meodgiz, 1959. 
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At the te perature interval 20=32 degrees C, the overall value for heat 
genesis chenges insignificantly, and therefore a constant can be taken 
as the computed vaiue, Considering the @ixed makeup of the ocoupants of 
the shelters as to age and eex, 75 keal/hr can be assumed for the ceatimat- 
ed amount of heat liberation by a person in a shelter, 


The amount of moisture liberated depends greatly upon the conditions for 
heat exchange of the body with the environment, 


for practical computations, in determining the value of moisture libera- 
tion, the foll. «ing formula can be used: 


d 7(t, = 15), (103) 


where d -o the heat liberation of a person, if grams /person=hour; and 
t, is the temperature of the surrounding air, in degrees C, 

in ahelters where the air's relative humidity is close to the maximum, 
the ekin's sweat does not evaporate completely. Part of the sweat runs 
irom the skin's surface without taking part in the overall heat exchange. 


The amounte of oxygen consumed and of carbon diox liberated, depending 
pon @ person's state, are marked by the following vata: in a resting 
tate and under normal meteorological conditions, a person lying down con- 
sumes 14,2 liters/hr of oxygen and gives off 11.8 liters/hr of carbon di- 

oxide; during walking, the amount of oxygen absorbed is increased to 19.7 
litera hr, while lees than 15.8 liters/hr of carbon dioxide are given off. 


When people etay in a shelter's atmosphere, a rise in pulmonary ventila- 
tion is observed, and oxygen consumption grows to 20-24 liters/hr, while 
less than 20 liters/hr of carbon dioxide is liberated. 


Change of the air's gaseous composition and the heat and moisture parame- 
tere in sheiters occurs fairly intensely. 


in unventilated shelters the decisive parameters that determine the con- 
dition of the shelter's occupants and the possible duration of their stay 
n the shelter are the gaseous parameters of the air, since they reach 
their @aximum values such earlier than is the case with the heat and 
moisture parameters of the air. 


Where the volume of a premise is 1.3-1.5 n° per person, carbon dioxide 
content grows to 3=4 percent in 2-2.5 hours. A longer stay of people in 
the unventi lated shelter can lead to unpleasant unconsequences. 


The time for increase in carbon dioxide concentrated to the maximum values 
.a determined in accordance with the formula 


Cc Vv 
t= ih, (104) 
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where in the Saaihum endurpabie coneentration of carbon dioxide, in 


do 

| percent, 
V in the volume of (he premises per person, in liters; and 
iN 18 the amount of carbon dioxide released per person, in 


litera/hr, 


in ventilated shelters the greatest difficulties are those of dealing with 
urplus heat and moisture, When outside air is supplied in the amount of 
\.6=2 m’/hr per person, the gas parameters are held within permissible 
smite. The carbon dioxide concentration does not exceed 1-1.5 percent, 


jowever, this amount of air is, as a mule, insufficient for maintaining 
‘he temperature and moisture of the air within the permissible limite for 
» lengthy period. 


A sharper rise in temperature is observed in the first hours of operation 
of @ shelter. In 10-12 hours the air temperature in built-in brick- 
walled shelters at an air feed of 2 m°/br per person reaches 29-30 
logrees C. 


ihe amount of air feed necessary to deal with excess heat and moisture can 
be determined from the expression 
- 


te (105) 


¥ (4a = Ja) ¥ (dy — dy) 


where q and W are the amounts of heat and moisture liberated per person; 
Jy and di, are the heat-con ent and moisture-content of the 
outside air; 


ln and de are the heat content and moisture content of the air 


within the structure; and 


, is the bulk density of the air, equal to 1.2 kg/m’. 


The values and d., are chosen in accordance with the permissible parame- 


J 

K 
ters of shelter air. With elimination of the entire amount of heat and 
moisture (not counting the heat absorbed by the enclosing structure), 


equation (105) can be expressed in the form: 
the equation of heat balance is 


75 : 1.2L(J, - Jy) and (106) 


the equation of moisture balance is 


where 75 is the amount of heat liberated per person, in keal/hr; 
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7(t 15) 18 the amount of moisture liberated per person in 
frama/hr; and 


te is the air temperature in the shelter, in degrees, 


The values and d., which correspond to the maximum value of the effec- 


's 


tive temperature T 27 degrees ET, which has been adopted as acceptable 


eff 
for a lengthy stay in a shelter, can be expressed with a precision that is 
acceptable for practical computations in terms of th by means of the 
equations: 


di, . 71 = 1.75%, 


(109) 
which, together with the equations of balance for heat and moisture, yield 
a system of four equations. In solving this system we get expressions for 
determining air feed per person sheltered 








Lm 2+ Vat + 21000 (110) 
2b) ’ 
where a Bd, - 103.7 and b = 25.5 + 1.2d,, - 2.5Ji° 


The Soviet Union's territory can be divided, with reference to climatic 
conditions, into eight climate zones (figure 67). 


The average values for air supply that are needed for maintaining permis- 
sible temperature and moisture parameters in a shelter are shown in 
table 27. 


Table 27 


Average Air-Supply Values for the USSR's Various Climate Zones 





Climate zones 
(see figure 66 [sic]}) __ — —_ a 
ee amount of air, 5 6 7 8 10 12 1858 £20 
/person-hour 


Il Ir Iv VvI vil vill 

















Air can be supplied in the amounts shown in table 27 at minimum expense 
only where there are no toxic substances or bacterial agents in the out- 
side air, that is, where the shelter is operated in a pure ventilation 
mode, with preliminary removal from the air flow only of radioactive dust. 


Purifying the air of toxic substances and bacterial agents would require 
the installation of a large number of expensive filters and additional 
space for installing them. Moreover, the high aerodynamic resistance of 
absoivent filters restricts the possibility of supplying large amounts of 
air during marual drive of the fan. The amount of air supplied under a 
ventilation-filte: ocode is determined, as a rule, on the basis of 
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| 5 
Maintaining af accep.able gas composition of the air, which is 2m per 
hour per person, 





——-= == 





Figure 67. Map of the 
USSR's Climate Zones. 
zone 1. 13. Kaliningrad, 25. Skovorodino. 
'. Kandalaksha. 14. Moscow. 26. Odessa. 
‘. Mezen', 15. Sverdlovsk. 27. Volgograd. 
4. Salekhard. 16. Yeniseysk. 28. Karsakpay. 
*, Noril'sk. 17. Aldan. 29. Frunze. 
6. Verkhoyansk. 18. Yuzhno-Sakhalinsk. 30. Krasnodar. 
7. Okhotsk. 19. Kiev. 31. Kzyl-Orda. 
8. Arkhangel'sk. 20. Kazan’. 32. Osh. 
9. vktivkar. 21. Omsk. 33. Krasnovodsk. 
10. Ayan. 22. Karaganda 34. Tashkent. 
ll. Okha. 23. Ulan-Ude. 35. Ashkhabad. 
\2, Leningrad. 24. Chita. 





The heat and moisture parameters of the air can be maintained within per- 
missible limits when the suppiy of outside air is restricted under a mode 
f ventilation and filtration and regeneration of internal air during 
: ‘he duration of which, apparently, will not exceed 10-12 hours, by 
the enclosure structure's accumulation of the heat. 


Caleulations indicate that permissible values of temperature and moisture 
of the air are maintained in a shelter for 10-12 hours where the enclos- 
-s' wucture area norm per person is from 1,5-1.8 to 3-3.5 m°, depending 
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upon the region in which the premises that are being adapted for she. er 
are locates and the heal-physica properties of the enclosure atructure, 


The enclosure=satructure area per person in a shelter where the minimum 
norm for accommodation (the floor area norm) is 0.5 m° per person and the 
premises height is 2.2 m is about 1.3<1.8 m*. Thus, in individual cases 
an inerease in !loor area per person is required in order to maintain 


endurable conditions. The average floor-area norms that provide for 
maintenance of (he air's heat and moisture parameters within permissible 
limits for 10-1" hours are shown in table 28, 

Table 28 


Floor Area That Provides for Maintenance of 
the Air's Parameters for 10-12 Hours 





Floor area per person, in m-, 
Type of enclosure structure for climate zones: 














Made of stone or brick masonry or 
reinforced=-con rete members. eeeeeeeeee 
Made of monolithic reinforced concrete.. 


: 0.65-0.7 l 


0.5 
0.5 0.5-06 0.75 





If, in adapting basement premises for shelter, an increase in the accommo- 
dation norms does not involve capital costs, it is possible to dispense 
cofpletely with use of the pure ventilation regime in dealing with an ex- 
cess of heat and moisture. 


‘tudies were conducted in the USA on the possibility of removing excess 
heat from a shelter through the enclosure structure (walls, floor and 
ceiling) alone. The computations established that, given an average soil 
temperature of 7,214.7 degrees C, the air temperature in the shelter for 
weeks will not exceed the maximum permissible level, provided that there 
are 4.5 to9,29m- of enclosure-structure area per person [44]. 


The norms for the area of enclosure surfaces that will support maintenance 
of the air medium's parameters for 2-3 days when the outside air supply is 
restricted (2 m° per person per hour) are given in table 29. 


Table 29 


Area of Enclosure Structure That Will Provide for 
Maintenance of Air Parameters for 2-3 Days 





"Enclosure-structure area necessary 
to absorb excess heat for 2-3 days, 


m° per person, for climate zones: 
i IV-V VI-VIII 
Yade of stone or brick masonry or 


reinforced-concrete members......e. 2.5 3.25 
Made of monolithic reinforced concrete 1.5-1.8 2.2 


Type of enclosure structure 

















Tat] Jagloy, ©. P. “Limits for Cold, Heat and Humidity in Underground 
Shelters.'' ARCHIVES OF ENVIRONMENT OF HEALTH, No 2, 1961, pp 110- 
115. 
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The use in shelters of special installations for cooling and drying air 
requires great expense and is possible only in structures that have pro- 
teoted emergency sources of electricity and water supply. 


based on economic considerations, the use of an air-conditioning instal- 
lation is more desirable in large-volume structures that are situated in a 
hoteelimate belt where soi! temperatures are high. 


ources of cold for cooling air can be artesian water or freon cooling 
inetallations, 


Local or central nonautonomous air conditioners and special dry air-cool- 
ers or heaters can be used as heat-exchange apparatus. 


when analyzing and choosing air-cooling equipment, the heat liberated by 
power equipment and the change in the heat and moisture content of the 
regenerated air also must be considered, along with the heat that people 
| \ber ate. 


3. The Air Supply of Shelters 


The necessity for equipment for shelter ventilation systems and for in- 
stallations for the removal of radioactive dust, toxic substances and bac- 
teria from outside air, and for devices for protecting air intake and ex- 
haust conduits from shock-wave effects, stems from the requirements that are 
made for sanitary and hygienic conditions in shelters when thermonu- 
‘lear and other types of mass destruction weapons are used. 


‘he Lemperature and gaseous content of atmosphere air is changed sharply 
with the spread of large-scale fires in the city. New, secondary health 
hazards appear, the main ones being carbon monoxide and heat. Carbon 
monoxide is very toxic. Its harmful effect on the human body is caused 
by the displacement of the oxygen of the blood's oxyhemoglobin by carbon 
monoxide and the formation of carboxyhemoglobin. 


Numerous observations indicate that at a carbon monoxide concentration of 
0.45 mg/liter, headaches and nausea appear in 1-2 hours, and, with a con- 
centration of 0.9 mg/liter, a person loses consciousness in 2 hours, and 
death arrives in 2 hours with a concentration of 1.8 mg/liter, or in 30 
minutes at 3.6 mg/liter [45]. 


Table 30 shows the proposed parameters of atmosphere air during fires in 
category 1, 2 and 3 fire-hazard districts during the combustion of the 
destroyed parts of buildings (where there are fires in the debris). 


The data on the chemical content of atmosphere air shown in table 30 indi- 
cate fairly convincingly that shelters can be supplied with air from the 





145) Flyuri, F. and Tsernik, F. "Brednyye gazy" (Harmful Gases]. GONTI, 
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Table 30 


Outside Air Parameters During Large-Scale Fires 




















Fire=hazard Maximum Lempera= Probable maximum ‘Duration of 
category of ture of influx concentration, % fire, in hr 
the district air, in °C CO. C02 02 

1 800 5.4 16 5 

2 500 0.2 0.7 18 6-8 

3 200 - - 21 6-8 

preedting 230 0.4 3 17 10-12 
ebris 

outside during ires only where the shelters are located in category 3 
fire-hazard districts, where the gaseous content changes within acceptable 
limits. 


The low percent of oxygen content and the increased carbon dioxide content 
in atmosphere air during fires in category 1 and 2 fire-hazard districts, 
and also when debris is on fire, do not permit its use for air supply even 
when the shelter has means for cooling and purifying the influx air of 
carbon dioxide. It becomes necessary to convert the shelter to a mode of 
full isolation, with the regeneration of inside air. However, during 
fires, when converting shelters to a full isolation mode, the danger ap- 
pears of outside air penetrating through leakiness of the enclosing struc- 
ture from the effects of heat and wind stress. 


In order to prevent the entry of outside air because of leakiness of the 
enclosing structure, an excess of pressure (a head) of air equal to 1.5-2 
mi HoO must be maintained in the shelter. The head of air can be main- 
tained by the organized feed of outside air in the shelter with prelimi- 
nary removal therefrom of carbon monoxide and with cooling thereof, or by 
release in the shelter of compressed air from high-pressure tanks. 


The minimal amount of air (in m°/hr) necessary for maintaining a head of 
1.5-2 mm HO, where the degree of seal of the basement is characterized by 
a head of air of 10 mm H90 during a one-time exchange of air, is reached 
by feeding into the shelter an amount of air equal to one-third the volume 
of the premises in 1 hour, 


thus, in shelters situated in category 1 and 2 fire-hazard districts, the 
introduction of a special air-supply mode is required that calls for the 
use of regeneration equipment for maintaining the gaseous content of the 
air within acceptable limits and the feed of a minimal volume of outside 
air in order to maintain the head. 


in order to provide for the collective protection of the occupants of 
shelters located in category 1 and 2 fire-hazard districts, the air sup- 
ply schemes shown in figures 68 and 69 can be recommended. 


The diagrams include equipment that provide for: 
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rigure 68. Schematic Dia- 





























it 
! 
gram ol Air Supply, Using 2eqy~-<4e -_ . 
an Axial=Flow Fan to Feed j "0 4 i" 
Air in @ Pure Ventilation T im) 
Viode . | | | 
| j , 5 ‘j 
ey! 1, 16 | 
', Air intake conduit of ' \ 
the ventilation-fil- 1 | J 9 
trutj ie ry | ws sue 
Lrubtion mode, | — = = me -- ot GY oe) 
Air intake conduit com= , » bd His if 
bined with manhole- r4 cope nn-7-- RSS 
; i / 
passageway. 6 } 12 ? 
Ye Dust { ilter, it 


.. FVA=49 ventilation= 
filtration unit. 
» Carbon monoxide tilter. 


6. Heat-absorbing filter. 10. Distribution system. 

/. Regeneration installation. il. Sealing valves. 

*. Axial-flow fan, 2, Protective sealing shutter. 
', Antiexplosion unit. 13. Connecting pipeline. 





figure 69. Schematic Diagram 
of Air Supply with Installa- 
tion of an Additional Centrif- 
ugal Fan for Feeding Air ina 
Mode of Pure Ventilation and 
xegeneration of Inside Air. 


























1, 2. Air intake conduits. 

3. Dust filter. 

1, FVA=-49 ventilation- 
filtration unit. 

5. Carbon monoxide filter. 

6. Heat-absorbing filter. 

. Kegeneration installation. 

. |ERV=-49 centrifugal fan. 

%. Distribution system. 10. Connecting pipeline. 











a) Feed of outside air under a pure ventilation mode; 


b) Feed and purification of outside air under a ventilation-filtration 
mode. 


Vv) Regescration of inside air and one-time feed of outside air with pre- 
liminary removal of carbon dioxide therefrom and cooling thereof dur- 
ing fires. 

When siting a protective structure within fire-hazard zones, outside air 


not be fed for maintenance of the head during fires except where there 
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T “NU CO” M ts «6942 (150). A. H, kg-force, m. 
iam wr 5,40 (1,400). B. Ly m°/hr. 
f a second ERV=49 electrical and manual fan was called 
t for this same purpose. Under the pure ventilation mode, 
, 1. and manual fans provide for a feed of about 900 ma /hr of 
rif. 
The nal features of the axial-flow ventilator does not enable a 
etwork to be joined to it, so it can be used where there are 
vha penings and openings in the partitions of the shelter's compart- 
vents that enable uniform distribution of air about the premises. Total 


resistance of the ventilation system during use of the axial- 
ng the res stance of the antiexplosion unit and the dust 
iid not exceed 12-15 mm H,0. 


imge capacity, where there is an emergency power supply 

Db, EVR, VRS and other types of centrifugal fans that 

n the national econom can be used with all operating 
nematic diagram of air supply with the use of general-purpose 
“f n figure 75, 


nflux air of toxic substances and bacteria, FP-100yu, 
00-59 absorbent filters can be used in the filtration 


er (76) is a drum with two central (end) openings and 
eg. The outside air enters the filter through one of the 
ye, where it is cleaned of toxic substances, and leaves 
mening. The clearance dimensions and specifications of 
er are shown in table 3i. 


594 























wure (5, chema! ia 
pram uf Ait UPPiy aul 
heitera’ Leeated if r ’ 4 * 
ree Diatriete, Wher =lr — ,. ———! Se 
phere 4 a Preleeted ‘i a a =F ; 
ouree | je@ctrie Power, + ”t ] 
| _ 
, Air intake conduit toi _ : & 2 
thu uur entilatlion Moue, | } é 
Lr intake conduit for the ventila= a 
1 n= tration Mode, . -¢ = 
int ter, | 
\ rhoent ! ry, _ F 
: itrituga fun with eiectric motor, 
sling Va.ve 
' sive « 
tribution system, 
. i Ling paperine. 
; ecirculation pipeline. 
figure 76. Absorbent Filter. P 
° ng tor entry of aif. 
. Opening for exit of air.  _—§,_~Air, — 








Characteristics 


of FP-100 Absorbent 


Table 31 
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mm 


di mens i: NS» in 














» pa tas " wins - 
— he _ ctstmun, o 0 Diameter Height ae ne 
a a _ __ diane ter 
100 50 §50 43) 100 
‘ rhent filters of all types can be installed in columns of 2-" units 
ach Yore than three filters should not be mounted in one column, since 
' loing the resistance of the filter collectors is increased consider- 
,. In mounting absorbent filters in columns, standar< haping pleces 
hal are connected to each other by rubber couplings and tightening col- 
it ire used. if large amounts of air must be fed, coiumne of absorbent 
t ters are joined in a battery. 
filters that are part of an air supply system are intended to clean 
he air of the radioactive dust that contaminates the near-surface layer 
the atmosphere when dust falis from the radioactive cloud and during 
’ ‘ e% mmation. 
Whet itside air is fea under a ventilation-filtration mode, dust filters 
r is the [first tage in removing dust from the air. Absorbent filters 
de tor tiner cleaning. nder the pure ventilation mode, dust fi \ter 
+f mea caning iniiaux aif. 








in the disoverned atate, Padivaetive duat ean be abaigned Luo groupe ' and A, 
that is, dust with particle sizes of gore than 10 @ierene, Such dust is 
captured fairly well by moet fiiters that are used in the national eounomy, 


The traction=by=fraction eoefficrent of cleaning the air of dust, which 
characterirves the ratio of the amount of petained dust to the total amount 
of duet that enters the filter, should be no leas than 95 percent: 


C.=C 
qe * 100 = 95%, (ii) 
Ca 
where lustecleaning coefficient, and 
aid are the initial and final dust concentrations. 


ust fo. tere that are used in sheitere should tolerate long-term storage 
and shou.d w (hetand a shock-wave pressure of up to 0.2 kg-force/om* behind 
t bv antiexp, ion unit. 


fhe filtration area of filter surfaces should be determined by taking into 
socount their aerodynamic resistance and dust content, which should be no 
more thar “) grame at an air feed of 1,000 m/hr. 


in coneidering Uthat every inerease in resistance of the ventilation net- 
work ompedes the feed of outside air, the aerodynamic resistance of the 
dust filters should not exeeed 8-10 mm H,0 when feeding air under either 
the pure ventilation mode or under the ventilation-filtration mode. 


bngineer Ye. V. Uekk's honeycomb oil-filter system, which answers more 
completely the requirements named, can be recommended for use in shelters. 
The honeycomb of this filter (figure 77) consists of a mounting frame and 
metal compartments into which are laid crimped metal grids that are wetted 
by petrolatum or by spindle oil (No 2 or No 3) [46]. Two models of the 
filters are being produced: large B and small M (table 32). 


Table 32 
Characteristics of Engineer Ye. V. Rekk's Honeycomb 0i11-Filter System 


oe a ee ——_— 








indicators Vodel B Mode! ¥ 
rroductivilv.e MNP ccccccccceccccceeeeseecee T, 500 T, 500 
Ac rodynanm i resistance, tn HoOscccseseeveees 12 8 


efficient of dust removal where the frac- 
tional composition of the dust is more 


than 1¢ mMiAacrons&. These eeeeeeeeseeeseseeeses 97 97 
ust convent, BAND eee eee eee eee eee eee 800 500 
Number I BPPidBececseccsssessesesseseseseses i8 12 


L-scarance ime nNSions, MMe scsceceeeeseseeeeseses 520x520x100 5 20x520x50 





16 inetruktsiva po montazhu i ekspluatatsii fil'troventilyatsionnykh 
apregato, !FVA=49" [Instructions on the Installation and Operation of 
yVA-49 ntilation=Filtration Unite]. Voyenizdat, 1957. 











} 7 UL ‘ iée Dur | si j ' Hy We Pewee py meeg ij ) horwee @utetee (2, 





Np heel iPhA "a »RLOM, r= 5V% ad —_ 1) = » 
Z = = 9 - 

* , 

Ley i j | j 
i, Mounting (rame, | wy 

» Honeyeombh of the filter, le lel « 

5 ; = 

Dew ian oft a par ket of @1@-= “ | 1] . 
mente of the ef imped network, + | 

heme for inatalling (he ; 





\Poe se wl’! 


hone,ycombe iff paralle), 


1.500 m°/hr. hom Wy eyed ORO 6) eneenal coppupeberie comey (3) 
honeyounp, = ie ~ = bo — 
aia: 8. Se. i. 2s 2.5353 <4. 8 Saas 


| 
| 








ri ‘% ) reve wah is 
iy twau uot dunt by wars 
' ‘a if 6 ; 1. : “perce ' ’ 
‘ it percent soda ey owsen napenneean (4) 
, + M00 ~ Yar (5) 
=e 
Tee son to 1 he | ,i7 er ¢ | ‘n= PPO yet 7 
, :, s * 7 
gineer Ye, V. Hekk’s desigr , Me--4--- 
honevyoomh Tilter with Raschig J f 











rine, we of Bynthetic fiber, and fiiter bage from FVk or FV type Dag 
Laon filters can be used when adapting basements as shelters. 


7 henge f the filters can be made of unbleached calico or unbleached 
ri or of vieuna or blended wool. it is well to place bag filters in 
vy nanhole passage when it is used as an ait intake onaul 
le, encies of cloth filtera are: slow filtration speed, resetricted=- 


of use at high temperatures, and hygrorcopicity. 


hen the sheiter has an emergency source of c.ectric power for cleaning 
the air of dust, KD=-10 and KD=-20 type self-cleaning o11 filters with elec- 
e—motor drive for the filtering shutters can be adapted. 


rder to cool influx air during fires, filters made of gravel and other 
eat-absorbing materials can be used. The gravei is placed ina spec ial 
hamber with brick or reinforced-concrete wa.'s on a @etal grating. The 
umount of gravel should be adopted on the basis of 2 m° per 300 m°/hr of 
feed air when shelters are located in category 3 fire-havard districts, 
and per 100 m°/hr in catego and 2 fire-hazard districts. A filter- 
uyver thickness of 0.81 mevcer has been adopted. 


ihe simplest and most widespiead method for purifying air of carbon mon- 
‘'o burn it nti ardon dioxice hy means of Hopealite, the main 
Mmponent © which is active @dioxids manganese. 


PMT or F¥Oh filters, which are loaded with Hopcalite Fi-u type cassettes 
mi are produced by industry, can particularly be recommended as iilters 
. be xide ‘rom the air 
: . . 











Combustion of ben Monoxide eeeurs Hore effectively at high Lemper lures, 
1, of a Ph supply sehemes, Ue carbon Monoxide filter is installed ahead 

i the healeabeorbent ticter, which simultaneously prevents poisoning of 
the Hopealsate ! he moisture that precipitates when the air is eooled, 


Among ‘he seane tor regenerating air in shelters, regenerating cartridges 
and regenerating installations of the convection type (RLUaT), which pro=- 


vide for mai mee of the air's chemical content within aceeptable Lim- 
the regenera artridge .8 Similar externally to the FP=100 absorbent 
filter. nh the regenerative cartridge fails through the central 
vt i opens: @ and earbon dioxide is removed by means of various chemical 
alcareous ab orbers Uhat ape inside the body, Abroad, a composition of 
0 per ON)» and 80 percent Ca(ON)o, soda lime and lithium hydroxide 
(0H wed widely for charging regenerating cartridges. The reac- 
tion it de absorption by chemical absorbers is accompanied by 
tha bet mo heat, One kilogram of the indicated absorber sorbs 
about 100-500 ‘ers of carbon dioxide and liberates, in so doing, 120-650 
’ ‘ hye 


Hegenerating cartridges, just like absorbent filters, are mounted in col- 
ums. Air intake for regeneration can be performed in centralized fashion, 


tly ihe ventilation=filtration chamber. A network of air-dis- 

tribution conduits used to feed the regenerated air into the shelter 
moartmen ©. caling valves are installed on the feeder air Lines that 
fit the regenerating cartridges with the distribution grid. 


during ute of the regenerating cartridges, the oxygen deficit is made up 
from oxygen stored in tanks. Seamless tanks made of carbon or alloyed 
steel are used to store the oxygen. The use in shelters of medium-capaci- 
ty tanks, the clearance sizes of which are shown in table 33, can be rec- 





mraend ec ransport conditions and convenience in placement and 
pera’ i 
ygen rio the ventilation network through a reducer. During the 
imu l tan eed | xygen from several tanks, these are joined by a com- 
non é / ‘Pamp). Heserve tanks can be stored in the ventilation and 
te ug chamber or in a special premise. 
The lary oxygen from the tanks through the valve requires period- 
replacement of tanks. This reduces considerably the reliability of 
this met} regeneration. 
egenerating inete) lations of the convection type, which are based on the 
une of m rox de compounds of sodium or potassium, are a more improved 
means for “operating the air. They provide for the simultaneous absorp- 
tion of carbon dioxide gas and the liberation of oxygen. 
r is drawn (through convect ion-type regenerating installations under the 
nfluence . thermal head (convection currents); use of an artificial 
iraft is not required. 
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tad ny Va Ve! are SiS ee sa. u for herme t 4 CuVeE rine of air duc ta when ; nifte 
Ng operat ag modes of the ventilation=filtration system and also when 
individual elementa or sections of it must be switehed off. 


The Mysheg Fixtures Plant is producing sealing valves 150, 200 and 300 mm 
or more in diameter with manual and electromanual drive. The valve 150 mm 


in diameter ia being produced only with manual drive. 


Valves with manual drive should be used when adapting basements as 


valves with « tromanual drive can be used only in shelters that have an 
emergency source of electric power, The power of the electric motors for 
valves 200-600 tm in diameter is 0.18 kw. 


Vir duct ' the distribution grid are fabricated from steel sheet of 
round or rectangular cross=section, Ducts made of slag cement and asbes- 
tos cement can also be devised, The speed of movement of the air along 


the distribution pipelines should be no more than 5 m/sec. 


When laying out influx and exhaust openings, special attention must be 
paid to un iorm distribution of the air about the shelter's compartments. 


late air feed to various premises of the shelter, the in- 
‘allation of throttle valves and slides at influx openings on air ducts 


pent air should be removed from the duct through exhaust openings and 
conducts by means of the head of air created by the forced ventilation 


in shelters that have an autonomous source of electricity, it is desirable, 

order to remove air, to install exhaust systems with forced draft. Ex- 
haust condu and openings) should be placed in sanitary facilities, 
antechambers and other auxiliary premises. 











he exhaust duite are equipped with gate valves or excess-pressure 
ilves (figure 79 and table 34). 
Table 34 
Clearance Dimensions of Excess-Pressure Valves (see Figure 79) 

SL Lee ; d 4 b Number of 
Type of valve dy “ 2 3 openiras 
nT —100... 08 ‘ ; } 160 130 i: 
AlD=1 “eevee ’ 142 230 200 99 8 
The produ .ty of excess-pressure valves, where the head of air is 5 mm 
tH Us 


for the KID-100...... 65 m°/hr 
for the KID-150...... 130 m°/hr 
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Figure 79. Excess Pressure Valve Figure 80. “cheme for Ventila- 
tion of t’. antechamber,. 





For ventilation of the antechamber, an ney t 
excess=pressure valve should be in- 1. xcess-pressure valve. 
stalled in the door that connects the 2- Pipe that joins the ante- 


i ' 
air lock with the shelter's main prem- chamber with the earth's 
surface, 





‘ses and on the pipe (on the antecham- ' , , 

 . 3. j , 
ber side) that joins the antechamber Antienplesion device 
with atmosphere air. Where a pressure A. Shelter. 
of more than 1 kg-force/om* on the pipe B. Antechamber 





trom the outer side is estimated, an 
antiexplosion device is installed (figure 80). 


The main elements of the air supply system (the ventilation-filtration 
unit, fans, absorbent filters and air regeneration equipment) are in- 
stalled in a separate premise--the ventilation-filtration chamber (FVK). 
The place for installation of the dust filter, which is the first stage 
for removing radioactive particles from the air, should be separated from 
the main shelter premises by a permanent type wall or by a layer of 
soil 90 em thick, since later, under certain conditions, it will become a 
source of strong radioactive contamination. 


Ventilation system operating modes should be chosen as a function of the 
surface situation. 


After the shelter is filled and the protective and hermetically protected 
doors and shutters (manholes) are closed, the ventilation-filtration mode 
should be introduced in the shelter. Under this mode all the sealing 
valves that are installed on the bypass line of the absorbent filter are 
tightly closed and the air ducts for the pure ventilation mode are covered. 
in i nour no nuclear explosion or chemical or bacteriological attack 
has occurred, the shelter can be converted to the pure ventilation mode. 
Ventilation installations that provide for outside-air feed in the amount 
necessary for the removal of excess heat and moisture are switched on. 
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when there B 4a HuUCLCAP CAPLUBION, the ventilation ayatem ahould be turned 
oft and all openings and air duets that link up with the outaide air 
should be sealed, in order to prevent choking of the filtering devices 
with dust. in JO—d0 minutes after the explosion, when the main mass of 
the dust haw setticd, the ventilation and filtration system can be turned 
Ons 


if fires brean out, sheiters equipped with protection against combustion 
produ i! i the regeneration inatallation and the Hopeal ite 
. hea it | ter when necessary. 


The regenc sat o@ installations and Hopealite filters should be switched on 


when carbor oxide in the intake air is observed, and the heat-absorbing 
filter nould be switched on when the influx air temperature rises to 28 


Probe r ana « of the air are withdrawn directly at the intake 


OnMenings. 


reed of influx air during operation of the regeneration equipment should 


be cul co the minimum value necessary for maintaining the air head. 
A repeat intr tion of the pure ventilation mode, with the removal of 
dust only by the cust filter, is possible at a datum level of radioactive 


contamination of up to 3,000 r/hr after the fire ends. 


if there are no dust filters in the ventilation system, conversion to the 
pure ventilation regime will be possible only where there is a drop in 
radioactive ontamination to 860 r. 


case (t is necessary to introduce the pure ventilation regime at higher 
radiation levels (with a sharp worsening of heat and moisture parameters 
* the shelter's air) shelter occupants should temporarily use individual 
means of protection (masks or gas masks). 


heiter operation should be converted from one mode to another by commands 
that arrive from the command post. In the absence of communications with 
ac command post, it i8 necessary, in determining the possibility of 
switching regimes, to take measurements of the level of radioactive con- 
tamination of the area in the vicinity of the shelter and determine the 
presence of toxic substances and bacterial agents in the outside air. 


addition to the enumerated analyses, it is necessary, during shelter 


operation, ‘o regularly monitor: the sheiter's head of air, the amounts 
f air be. ng fed from outside and of regenerated air, the temperature and 
relative .sture, the carbon dioxide concentration, the expenditure of 


regencration resources, and so on. 


' order to make these analyses, the shelter must be provided with sets of 
nonitoring and measuring instruments. 
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i'n order to determine the air head in shelters, the TNZh liquid draft and 
heat gage with a seale from 0 to 25 mm HeO or an ordinary tilting micro- 
manometer can be used, 


A head gage is installed in the ventilation=filtration chamber, For change 
of the air head in the shelter, the head gage is connected by a rubber hose 
with a tube that is in contact with the outside air. 


fhe consumption of outside and regenerated air can be determined with a 
i=49 flowmeter, which is supplied as part of the ventilation-filtration 
unit, or it is measured by an anemometer, In large-capacity shelters, 
when industrial centrifugal fans are used for air feed, the amount of air 
being fed is determined by the draft-and-head gage and by a measuring dia- 
phragm that is mounted in the air duct. In this case, the draft-and-head 
gage operates as a differential manometer, 


The air temperature in the shelter compartments is monitored by room ther- 
mometers that have been hung on inner partitions in each compartment at a 
height of 1.5 meters from the floor. 


in order to ®easure the relative humidity, an MVK capillary hydrometer or 
domestic Avgust psychrometer can be used, 


\ concentration of carbon dioxide can be identified by a Shi-3 portable 
gas alarm or by a PGADU, which is used in coal mines. 

Table 35 
‘onitoring and Measuring Instruments Necessary for Normal Shelter Operation 


Unit of de-= 
termination 





Instrument designations Number required 








Thermometer, room typ€...cececsescevees each 1 tor each compartment 
Psychrometer, Avgust, or MVK type hy- 

GrOMCteLP. ceccerscccsccccssscssessccecs each 1 for each compartment 
Manometer, tilted (or plenum gage).... each 1 for each FVK 
Flowmeter or measuring diaphragm...... each 1 for each FVK 
ANEMOMETED. co ccsccccsccsccvsessesesese each 1 
PKAR chemical reconnaissance instru- 

ment with set of indicator tubes.... set 
Indicator, radioactivity, DP-63....... each 
Gas alarm for carbon dioxide.......+.-. each 





The presence of toxic substances and of carbon monoxide in the outside air 
an be determined by means of the PKhR-54 chemical reconnaissance instru- 
ment with indicator tubes for toxic substances and carbon monoxide, while 
for detecting radioactive contamination of the air in the shelter it is 
necessary to have a DP-65 radioactivity indicator. 


The recommended list of monitoring and measuring instruments necessary for 
normal operation of a shelter is shown in table 35. 
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[n large=cinacity shelters it 18 deBSirable to have, in addition to tue 
instruments indicated in table 35, an automatic alarm for toxic substan- 
ces, an automatic instrument for observing bacterial agents, and a von- 
tilationefiltration alarm for detecting radioactive contamination of the 
air. 


4, The Protection of Air Intake and Exhaust Openings from the Effects 
of Nuclear Explosion Shock Waves 


As has already cen said, air intake and air exhaust lines should be 
equipped with :pecial antiexplosion devices. They should provide for pro- 
tection of the ventilation-filtration equipment and, simult "*ously, pre- 
vent a rise it pressure in the shelter above that permissivi: through the 
influx of the shock wave of great duration that is formed ¢u ing a nuclear 
explosion. 


Various devices of industrial manufacture that operate directly from the 
effect of shockewave pressure through the shifting of lightweight mov- 
able elements that cover up openings in conduits can be ..ed as antiex- 
plosion devices in shelters that are equipped with industrially manufac- 
tured equipment. 


The ail nes through which air from the shelter's lavatory and air locks 
overflow can be protected by a metal deflector with a clack valve 
(figure &1). 


—— ee ee 


4 


Figure &1. etal Detlector. 








1. Cover. 5. Spring. 
2. Body. 4. Clack valve. 











in shelters that are equipped with resour- 
ces maut¢ rom materials at hand, it is de- 
rable to use the simplest antiexplosion 


A simplified protective unit with a wooden 
frame (figure 82) can be used in air intake 
nduits of the pure ventilation regime, 
wh..e for the protection of the air ducts 
through which air overflows from the shel- 

ter, is desirable to use a wooden de- 
flector with a clack valve (figure 83). 





The mpiified protective unit consists of 
1 wooden frame, metal ribs, a grate made of 
rip steel and metal spring-loaded vanes 
the moving elements), which are attached to 
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the frame, The vaiem are held in an open position at a 45-degree angle 
to the plane of the grate by a detainer, which restricts their opening. 





’ 








Figure 82. Simplified 
Protective Unit. 








The effect of the shock wave turns 
the vanes that cover the openings 


in the grate, and, as a result, Figure 83. Wooden Deflector, 
penetration of the shock wave along 


the air intake (or exhaust) conduits 1” ehesh valve 
in the shelter is terminated. Since 2. Sprin - 
the vanes operate rapidly, a short 3. cent a 





shock wave with substantially re- 
duced pressure and operating time slips past the unit into the air duct. 





The operating principle of the protective deflectors during the shock 
wave action is the same as that of the unit with the wooden frame. 


In the protective deflector, the metal clack valve, which is made of 
steel sheet, is opened and held in the open position by a spring. 


Metal vanes which are opened when the installation of the frame is 
in the vertical position under the influence of its own weight, can be used 
in the simplified protective unit (see figure 82). 


When this unit is used in the exhaust conduit, it is installed in such a 
way that the vanes cover the openings in the grillwork under the influ- 
ence of their own weight. In this case, the vanes will be opened by 
the head oi air during ventilation system operation. 


The aerodynamic resistance of the wooden deflector (see figure 83) for a 
15x15 cm conduit with an air consumption of 100 m°/hr is 4 mm HO. 
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st othe my t.ed protective unit is fastened 
. act ' wire 


nata eG sm) t he aanho fF “passage, there must 
saner r opening thereof in order to allow 


if d a eheiter, a® a Pule, by the city electric- 
he apariment-house lead<in or through a separate lead- 


1 *fa mer substation. The main users of the shelter 
s? ght ing network, the eleetric motors of the ventiia- 
r artesian wells, and pumps for feeding potable and 
, helter’s power grid ehould be aewitched on and off in- 
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etworke am separate.y, the lighting grid for the stairs, the en- 
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rile ear the entrances of the shelter and on the wail 
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we fa ‘ria. sanufacture are used, 
cal equipment it must be considered that the shelter 
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{4 L, ming ant uw count the factor of nonsimuitan= 
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1a rating set w ha Capa Ly ¢ ibuut 2O kw, while a 
‘ Pu ’ t 100 i) eopie requires aL f 3=5 kw, 
! powe f=] mnt premise and o.iing f the diesel-electric 
; ; ng yvatem are «ac ompiished by removing air from 
f of ihe heiter, or by teeding outside air to the Dt 
has been removed. The overflowing of air from the main 
he ' sremise should be done through excess-pressure 
it are tal.ed in the sealing doors of the antechamber or along 
* 1 Sealing Vaive (figure 864). The air spent in the DES is 
by mear in exhaust fan syetem. In this case the ex- 
haunt ver ; mx for the creatior »¢ » rarefaction within the 
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" ‘Scheme for Vent 
‘ t ‘ 
. a! 
. 
t if ’ , '. I ” 
with ailing | a 


- 








1 
IE 


—— eee ee ee ee 








The produe ivily of the | ventilation system, based upon the drive 





againat exce heat, can be determined by the formula 
i = « ne a) , ( liv) 
shi ti 
where ' the hours ' air pegquired to be fed into the DES premise, in 
nr} 


total heat inpuc anto the DES premise from the diesel 
» ‘he generator and the eleetric motors for the fans 
} pumpa, in keai/hr; 
ne heal absorption of the air, in keal/kg-degrees; 
density of the air, in ke/m; 
t ‘he Lemperature of the outside air estimated for design of the 

ventilation, or the temperature of the air removed from the 
heiter's main premises, which is assumed to be 25-27 de- 


ire Ce; and 
BH the permissible temperature of the air in the DES premise. 


Air consumption for ventilation of the power-plant premise and for cool- 
ing the electric unit in the central belt of the USSR averages about 100 
n°’ /hr per hn of engine power. When the outside-air temperature is high, 
luring fires, it mpossible to cool the diesel engine and the power- 
lant premise by outside air, so it is necessary in fire-hazard zones to 
pecify cooling of the engine with water during the fires (10-12 hours) 

ee figure 6°). Reserves of water can be stored in the power plant prem- 
ise or in the she.ter. The consumption of water necessary for cooling 
the ¢ el unit should be taken from the estimate of 20-30 liters per 1 hp 
per hour, or determined by the formula 


KNOB 


W wt liters/hr, (113) 
) 
where } 0.20.3 the coefficient that covers the share of heat carried 
away by the cooling system; 
» 1s the specific fuel consumption, in kg/hp-hr; 


heating capacity of the fuel in kcal/kg; 
‘i the engine power, in hp; anc 
t is the initial temperature of the water in the emergency reser- 
voir, in degrees C. 


he remova f excess heat from the DES premise during the fire period 
hould be done through absorption of the heat by the enclosing structure. 
uring the fire period, a rise in air temperature in the DES premises to 


f the enclos.ng structure does not provide for absorption of all the ex- 
heat, then it is necessary to call for the installation of local air 



































wure 85, eh ovat 
jagram of Cooling of 
mit npine of Une if 
tric Power onal Noa 
he cn, 
enerator, 
, Molor of the ele 
‘ric power unit. 
, Ler WAP. 
‘ ut 1 COCK. Se AMins Tan, S. huteot! valve, 
, hermoutat. » Hadiator, 9, Keservoir with service=water 
a _ - reserve. 
np tires, outside air tor combustion can be fed directly into the 
with preliminary cooling in a heat-absorbing filter. The yolume of 
eateabsorbing filter is determined on the basis of 1,.7-1.8 a” of 
grave! with a layer thickness of 1 meter for each 300 m° of cooled air. 
} ntake and exhaust conduits of ventilation systems for the diesel- 
ur power plant are equipped with antiexplosion devices, 
in vPdel avoid the entry of exhaust gases into the shelter with influx 
r, the head of the exhaust pipe must be placed at a distance of not 
han 10 meters from the air-iniet cap. It iS permissibie not to in- 
“ anliexpiosion devices on the exhaust pipe. 
generator set operation should be provided with a reserve of fuel and 


a) sting materiais tor the whole period of uninterrupted engine 
eratis 
6. Water Supply and Sewerage Systems 
wate supply and sewerage for shelters are soived, as a rule, on the basis 
f the existing outside water and sewer mains of the city or of the facil- 
‘ty. However, the probability of destruction of the outside network from 
the effect of nuciear weapons necessitates creation in the shelter of 
mergency water supplies and the stallat.on of receptacies for foul sew- 
age that operate incependent | f the condition of the external sewerage 
ne'work. 
heiters that do not hav pecia. Sanitary-engineer ing and e.ectric- 
wer iipment ta@aitf oOoLing at a diesel generator), water from the 
watere- *piy network is fed through an :ndependent entrance t the lava- 
ry ana f.ush tan the t Dow.s. 
The @ mum water onsumption for drinking needs and tor washing hands in 
he shelter 4. 5=4 ters per person per day; for normal sewerage func- 
ning, the ree ment for water reache 0 ters, taking the fiushing 
; ‘ ount. 

















NUS, Nn » Bhelter with a yac.ty of JUU DePRBone, Galiy water Ccunsumplion 
i! + mm’, of whieh | @? Ww ye pent on as hha ihy needs ahd 6 ns on 
i rs he i wt Pape 
upp | woeheitedg with waler in such amounts does not cause any dilficuil- 
ty when the outa: network uperates properly. The installation of emer- 
Beney tanke greats ompir.cates the internal water supply of a sheiter, so 
t li rable o call for an emergency water reserve just to meet the 
irinking requa ren and to conatruet nonflushing containers for the 
! ‘ ’ 7 ! ‘ . 
" irigeu t yewater reservoirs or nonpressurized tanks equipped with 
mpiaceal ie and water-level indicators can be used to store an 
‘ ‘ a] | reseive, 
bye rina Te. of the Metal ‘anks an cated with iron oxide or are 
4H) anfticorrosion composition that does not affect the water's 
ie Qu . The tanks should be painted on the outside with a 
ul pret ' ‘ 
hor the ' ‘ nomical « apendit ire of the emergency water reserve, tanks 
h w th valves by means of which the drinking water tanks 
ha , i in each shelter compartment can be filled on the basis 
; vi 
eu ‘inned conta.ners, reintoreed-concrete reservoirs 
in a u be ised ar Lanns ‘ 
n be placed in the shelter or in direct proximity to it, 
ire given equal protection. It is desirable that running- 
wate Lanas De aced under the ceiling in the rest rooms, with nonpres= 
nk laced in Special premises. When the tanks are placed out- 
shelter, a manual pump can be used to supply water to the user. 
imran tor the water supply of a shelter is shown in 
_ 
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Aa’ ator. ’, Basin. A. To the sewer system. 
i? ' iVe Train pipe . . imiet. 











te wT pe : he; ; hy ; : ' adi ' mn ; 4 + £04 > pe ‘ “a 
ati tt and ‘ ’ itt avh’ a 4 ‘La c.f of the pepees iMOns 
Where hydrogeological cone ons ape tavorabie, ground water trom upper 
it ; it “y rye ime ud Hem ah Che iL hey wal ‘4 the) pe y . Jigasng or ari ] ] ing 
we) \ aruce, wheerground water does not heed be settied or safe= 
guardea, and it ts practlicaily prot: ud b the ground cover from contami- 
i’ nb Padioactive or toxic substances or Dy Dbactlerial agents SU, SII, 
ie ue jabie tO arrange r Gug oor arte an weiis if large = apac 
, ers thal have ah emergency urece of e.,ectricity and are equipped 
woul, We Peoou IN inelaiial NBs 
; mse othe owe wy and put AP as y shouid he ciec'ed to tane 
mocount the ppayang of water for the enumerate nutallations, the 
fi ari ‘ parity ’ Gritin i-we wT ' suit eri ‘ 
if suapted an she rs ual and are equipped 
’ i . ; . : - reese, wa’ t 4) ay an be BROLVed Dy) cre a’ oR 
; . if nite wate r rt f } '? That are ' wT? * Ww. thin the ih ; Ler. 
pcoarance d f | | reserve tank ma arinkningewater container: 
| ; . ’ ry I ari! San’ unr igh 10 2 | wpe Tig? j 6) xi6”0 a ‘ if order 
t T he watet fe after the tanks amr piled, there houlad be a Pre- 
ve f chloride of lime or of DT5-GA [a mixture of 3 parts calcium hypo- 
ri | ke pul ’ mit iui hy STOR) st ; Owue’l ; ‘he ne lter ‘ To , hlori- 
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r rem @ waste and tou. sewag: sheites that are situated in areat 
with werage systems are equipped with fiush-type sewerage. Depending 
rot he atac f the sheiters, drain wat can be released into the 
wm sewer network by gravity flow or by pumping. The floor ievel of 
e% may be raised 50 cm it ler to utilize ,e advantages of gravity- 
_ ww ’ . 
‘ ie sewer network should have an independ release with a shutoff. 
ut e men’ ind women's toilet fa tie ii.t an the rest rooms. 
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Caap pers 7 dPairned os pu, =i8 perm tted for she, tera 
that ire erect hureiediy of at jovcated in Pegiona without sewer aystema, 
ree i ' ; ‘OOM. Tluah=type owerage syatem requires substantial 

i! ‘ Apel me and time, 
ANC ait pe ime ifetalled, special attention must be paid to cre= 
ating nite hione, tor which purpose exhaust ventilation 18 used, 
| / of iM@pur. ties arc pendered harmiesa with chlor=- 
| | Pecting ag 
gut heme for a gravity=!low flushing sewerage syatem that 
nuer normal and emergency regimes, 
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era i" nm pipe, A. oO! LEOVOCAL.s 
8. He.ease into outside sewerage system. 
: ri re Cc. Emergency release of liquid phase. 
harge pipe D. ettiing part. 
Ue Aave on ¢ © rpency Grain. le .imy part. 
maar et r ground-type venuya toilets are used under the 
rm rat on@ regime. Fou. sewage enters the discharge pipe and is re- 
bY gray." flow nto the external sewerage system. The sewerage 
rted im emergency mode when the external network is 
jamag here no water or not enough of it for flushing. In this 
we, ! sh to lets are used and all the foul sewage and drain water 
we . he cesspool, where they are settled. From the cesspool, 
he lig part of the impurities is released by gravity flow or by means 
‘ a manua. pump through the emergency release to the surface or to an 
erground ff) itration drainage pipe. 
rhs 


ny tank or cr sspool is adopted on the basis of 


r r person per day. 
avity w removal of drain water into the outside network is impos- 
, apr rized sewerage system that moves impurities by means of a 
pum built in accordance with the scheme shown in figure 88. In 
ise, if the shelter's rest room is to be operated also in peacetime, 
amy a mn should be built outside the structure or building). 
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rternal Equipment for Shelters, Made from Materials at Hand 


he equipping of shelters with air-supply devices can be impeued by lack 
enough ventilation-filtration installations made industriall. or by the 
lelayed delivery of them to the place of shelter construction Curing 
inge=scale construction. In this case, wide use can be made of the sim- 
est geans for air supply, which are made from materials at hand and will 
reliably provide collective protection from ali types of mass-destruction 


he simplest means for air supply that are examined below were intended 
for mass fabrication by the efforts of the populace. It is desirable, 
when these facilities are being fabricated, to organize the centralized 
upply of the basic materials for absorber filters and forced air-feed 
equipment. 

and, crushed slag and coguina can be used as absorbent filters. These 
ateriais should be procured ahead of time. 


Se lows=bags made out of wood, oilcloth, leatherette, rubberized cioth 
and so on can be used for air feed. 


RV=49 type centrifugal fans with manual drive or simple fans made from 
na*orials at hand can be used in shelters. The fan pressure head should 
be 60-70 mm H,0, and air productivity should be 300-350 m>/hr. 


Preparing the facilities for feeding air or the materials for them ahead 
f time can substantially increase the potential tor providing for the 
‘ive orotection of the populace, especially in the equipping of ex- 
(Sting structures as shelters and covers (the basements of buildings, 
pedestrian crossings, underground receptacies, buried industrial premises 
of enterprises, and so on). 


73 





wil jmpiesn ventiiation=t) itration inataliation made of materials at saand 
fot heiter. and covers consiate of a filter, wooden ducts and bellows- 
Dage figure Avi, 





Figure #9, Venti TatTon=Fiitration IMnatalla- 


tion Made of Materiala at Hand. 





1, and filter 4. Bellows bag. 
: ever, oe Duct. 

JS. Upright. | _ 6. Drain 

rhe tet uilt in a pit, the slopes of 

which ar verved by a layer of roll water- 

Poo at roa iver of crumbled clay 10 om 
Pick. ? A » be erected in a free 

prer re a lt vt near the sheiter., 

The filter's wal sould be built of brick 
r wood and caretully sealed. The wails’ 








sneide surtaces should have ribs that pro- | 





ei nto the f.1]l material, to avoid in- 
f ijtration of air between the walis and the fill. 
he pit at th ter's bottom is made 140-190 em for a ventilation-fil- 


tration installation with a productivity of 150 m5/hr, or 140x410 om for 
in installation with a productivity of 300 m°/hr, and the pit is 140 cm 


‘ 


A grating of (ogs 12-15 em in diameter is laid at the bottom of the 


pit. O-om thick layer of gravel with a particle size of 20-40 mm is 
placed on the grating, and then a layer of 5-6 cm with a particle size of 
-10 on laid down, The fill, taken from local filtering materials, is 


placed on the gravel. 


rotect of the tilters from atmospheric precipitation is provided by 
» board panei covered with a layer of bituminous roofing material. 


best to make the wooden ducts out of dry planks 40-50 mm thick. 


When damp wood is used for this purpose, planks 25 mm thick are used and 
the ductwork made in two iayers, with artificial parchment paper, bi- 
uminous roofing material or bituminized paper, which provides a seal, 


.aid between them. The ductwork is joined by overlapping with packing 
trips made of the sealing materials named. The portion of the ducts that 
« within the shelter should be sealed especially carefully. 


r feeding outside air into the shelter through the filter, an installa- 
n with a productivity of 150 or 300 m5/hr, which consists of one or two 
ws -bag the paired version) is used. 


ihe bellows bag consists of a cover, a bottom and an envelope (the bag) 
figure 90). On the cover are two metal valves intended for release of 
the air ana on the bottom is a check valve for the intake of air. 
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Figure 90, ,veneral View of the Bellows bag. 


Key; 
\. Holder, with Ml2 nul and washers. 
» Cable or pope, 700 mm long. 
» Ve@ives 
» RAM, 
'» Mounting plank. 
» tubser or cardboard packing of 230x500 ma, 
with 130x130 opening. 
Suttlom. 
S. Hage 
Ring. 


ar cover, 











‘he top and bottom of a bellows=-bag with a productivity of 150 m°/hr is 35 
diameter; height of the bag is 60 om, 


‘he top and bottom are made circular in shape out of dry or damp planking 
vr any sort of wood 40-50 mm thick. When making these parts out of dried 
S.anks, ‘he places of joining are daubed with carpenters' or casein glue 
orvor to being nailed together. If damp planks are used, the top and bot- 
‘om are covered with plywood, roofing iron, rubberized fabric, oilcloth, 
or .eatherette, for sealing purposes. A top and bottom made of damp wood 

mm thick can be fabricated from two layers of material, with sealing 
materials laid between then. 


he envelope of the bellows bag is made from rubberized cloth, leather- 

©, O.lecloth, synthetic film, and so on. In order to provide the re- 
juired mechanical strength for the envelope, it is desirabie to make it 
‘'wo-layer, the inner layer being made of burlap, tarpaulin or other strong 
fabric. 


hen the bellows pumps air, the envelope is supported by the metal rings, 
which are made of wire 6 mm in diameter. The top and bottom are joined 
th the bag by a hoop made of strap iron, using nails. 


fhe bottom of the bellows bag is attached to the duct by a special mount- 
ng plank, with rubber or paper packing. First the mounting plank is 
na.led to the bottom, and then its protruding ends are nailed to the duct. 


installations made of bellows bags are brought into operation by a wooden 
lever 50-55 mm in diameter. For an installation of one bellows bag, the 
lever is made 2 meters long, the one on the paired version is 2.6 meters 


‘g. 


The lever is joined with the top by a soft wire, a cable, binder twine or 
cord. 


he amount of materials required to make one ventilation-filtration in- 
n with a productivity of 300 m3/hr is shown in table 36. 
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materia for Fabricating a Ventilation=Filtration Installation 
with a Productivity of 300 a /he 
laterials UnTt of Amount 
measurement 
wand with grain size OF GQiolS—Z BMeccccccccccccccecs ne 3 
Tave. with praicn ige of “4U Te cecsesecesesecee rs 0.85 
OR 1OO=T Vim be «ht ) FPP ePerrrrrrrrrre mo 0.9 
shane, Ue lhe’ Rew secereeesreseeeeeseseseeses mo 0.4 
Kourd ry rie ence ol DLANKB)ecccccccccveccces ms 0.5 
minou N@ MalePiads OF POOLING Papeleseees me 25 
lateria. Fe sling ‘he bellows-bag envelope 
| t} bberived fabric, leatherette, anda 5 
See EOE OREO HOE OHHH OOOOH EH OHO EE OES mn” 5 
aterin he inner envelope (burlap or strong 
th). cccces Leer O er eer ererereeeeseeereeese me 5 
heet t i, 1 CMN1CKe ccocccvcccececcececccencees kg 1.5 
ire, ste A MM if GAAMELETessevesecveseeseeeese Munning meters 30 
md i PON, O15 MM ELMICKs cccrceccessvccrceseesevsece 2 1.5 
» 4x TETPEERELESELELERESET ERTL EEE kg 1.2 
ue, casein ot CAPPONLETS sce ccsesseseeessesssecs 4 0.5 
rder to place a bellows bag with an air productivity of 150 m°/hr in a 
, an area ).7x3 meters is required, while for a paired installa- 
wi ich bellows-bags, 0.7x3.5 meters is required. : 
The ind productivity of bellows bags can be different, and this 
rmined by caleulation as a function of the capacity of the shelter 
111 heac the bellows bag can be determined by the formula 
He 35 + HL + Hy 
7 a 2 
He + 1 35! : H, kg-torce/m*, (114) 
whet re the efficients of local resistance of the air intake; 
the speed of the air in the duct, in m/sec; 
the density of the ain in kg/m’; 
the aerodynamic resistance of the absorbent filter; assumed 
o be equal to 50-60 mm H,0; and 
He oa the dynamic head in the duct of the installation, in 
Kg-torce/m~. 
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fhe productivity of the bellows=-bag can be found from the formula: 


a 6OF(h - any m°/hr, (115) 


and tor the paired installation of two bellows bags, it is 


L. = 120F(h = a)nn a’ /hr, (116) 
where F .s the area of the top of the bellows bag, in m* 
h is the height of the bag, in meters; 
4 i8 the unused height of the bag, in meters; 
n i8 the number of pumping motions per minute; and 
n is the efficiency tactor of the installation, which considers the 
amount of air pumped into the bellows-bag from the shelter 
through various leaks. 


The cf fieieney factor value can be assumed to be 80-90 percent. 


ine etfort during manual drive of the installation with one be! lows-bag 
s determined by the equation 


(FH 4 Gy! 1 Py 9 


roe 


i 
P= (FH + Gy 5 ke-force, (117) 


es 


te 


where Gun is the weight of the top, in kg; 


i, iS the length of the lever, from the center of the cover to the 
' gupport, in meters; 
t,sho', is the length of the remaining portion of the lever, 


in meters; and 
P is the effort during manual drive of the installation, in 
Kg-force. 


For an installation made up of two bellows bags, the force on the lever is 
determined from the formula 


P = FHg— kg-force, (118) 


where i is the length of the whole lever, in meters; and 
i is the distance between centers of the covers of the bellows- 
bags, in meters. 


The most widely used material that can be used as fill for the filters is 
and. 
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The height of the layer of the sand pit’) that provides for removal of the 
toxic substances and bacterial agents from the air should be 1 meter. 


For the reliable removal of toxie substances, bacterial agents and radio- 
active dust from the air, a layer of sand 1 meter thick should have an 
aerodynamic resistance of at least 50 mm HoO at a pumping speed of 0.05 


liter/em@emin of alr. 


The aerodynamic resistance of the sand filters depends upon several fac- 
tors. The main ones are; thickness of the layer, humidity and grain size 


olf the sand, a conditions for filling the filter. 

It is known that the aerodynamic resistance in filters grows in direct 
proportion Lo increase in the thickness of the fill layer. This is ob- 
served also in sand filters, Thus, for example, the resistance of a fill 


vayer of sand,50 om thick, with a grain size of 0.15-2 mm, is 30 mm H»0, and 
for a ayer i090 cm thiek the resistance is 58-60 mm HoO. With increase 
in moisture content, the sand's resistance is reduced. For example, sand 
with a grain sive of O.15=2 mm in a filter with a layer thickness of 1 me- 
ter and a moisture content of 0,86 percent (by weight) has an aerodynamic 
resistance of 80 mm HO, but where the moisture content is 3.46 percent, 
its me stance is 40 mm Ho. 


ind with a large content of tine tractions has greater resistance. For 
example, Sanu with @ grain size of 0.15=<3 mm has, where the layer is 
| meter thick, an aerodynamic resistance of 60 mm H90, but with a grain 
size of O.5=5 mm the figure is 46 mm HoO (with identical moisture 


Density a.so exercises a considerable influence on the aerodynamic resis- 
tance of sand ina filter. 


The aerodynamic resistance of unsifted sand with the natural moisture con- 


tent (less than 4 percent) of the fractional makeup that is suitable for 

making concrete (GOST 8736-58), can be increased after manual tamping 
~fold to 2.5-<told. However, the maximum aerodynamic resistance in this 
ise 18 SO=55 mm HO. A filter with such aerodynamic resistance can be 


ised for puritying the air when the layer is 1 meter thick. 


ven dry sand with a grain size of 0.3=-3 mm can be used for filter fill. 

The aerodynamic resistance of a l-meter layer of such sand does not ex- 

-<¢ 60 mm HoO. However, in order to obtain dry sand suitable for fil- 
ters, it is necessary to dry and sift fine sand fractions, and substantial 
expenditure of efforts and funds is required for this. Unsifted dry sand 
has very g@ica’ dynamic resistance and is unsuitable as a fill for absorb- 


With the operation of sand filters made of unsifted sand with a natural 
moisture content (of less than 4 percent) and with fractional composition 
in accordance with GOST 8736-58, neither freezing nor dessication, nor 
substantial changes of aerodynamic resistance occurs during summer or 





winter. Such sand can be used widely as /ill in absorbent filters. In 
order to provide for reliable air purification, sand with natural mois- 
ture content should, after filling, be tamped manually. 


oiler slag, when precrushed and sifted, can also be used as fill for the 
filters. The air=purification effectiveness of a slag filter is higher 
‘han that of sand because of the better-developed surface of the slag 
articles, 


in tilters, it is desirable to use slag with a particle size of 0.153 mn. 
uch slag is easy to prepare manually by crushing lumps of it ona concrete 
cub with wooden tampers. The crushed slag should be sifted through a 
sieve with cells of 5 ma that is set at an angle of 45 degrees to the 
ground surface, with winnowing of the dust. In this case the slag sift- 
ings comprise 50 percent. 


\ slag filter with a particle size of 0.15-3 mm provides reliable air 
purification when the layer thickness is 70-75 cm. 


Crushed and sifted coquina with a particle size of 0.5-1 mm and a layer 
thickness of 65-70 com can be used for filter fill. 


Atter assembly of a ventilation-filtration installation that is made of 
materials at hand, it is necessary to carefully check the seal thereof in 
order to enable feed of the required amount of air to the shelter. Places 
not sealed are observed by the bending of a candle flame. 


in checking, main attention should be paid to the following: 


fightness of abutment of valves to the cover and the bottom of the bellows- 
dag; 


Seal of the envelope; 
Tightness of joining of the bags with the edges of the top and bottom; 


eal of the joining of the bottom with the duct and with the mounting 
plank; and 


eal ot the portion of the ducts that is situated in the shelter. 


The places where lack of tightness is observed are glued or spread with 
modeling clay, putty, pitch or other materials. 


vuring operation it is necessary to check periodically the seal of the 
vent’ lation-filtration installation and to eliminate observed defects. 


To remove radioactive dust from outside air under the pure ventilation 
mode, filters made of sand, coal slag and coquina can be built with a fill 
layer 20-25 cm thick. 
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CIVIL DEFENSE: WEST GERMAN REPORT ON SOVIET YOUTH TRAINING 
hon DI® WELT in German 1+ Aug 80 p 5 
Report by Barton Reppert | 


Text) According to the opinion of the British govern- 
ment, the USSR has available “substantial offensive 
‘apacity” in form of poison eases. The Soviets are 
said to have around 20,000 tons of a chemical substance 

r military purposes known in the West ae VR=55. it 
is based on the nerve gas “sarin” produced for the 
rman armed forces, 


8 Maske and respiration equipment, protective clothing against chemicai 
. re and nerve gas, a8 weil as atomic fallout shelters: these items 
e ‘ound met only in the arsenals of the Warsaw Pact forces, but are 
‘.80 part of the equipment of the 53,000 Soviet Young Pioneer camps where 
hie summer Ruesian children between 7 and 15 are spending their summer 


‘iet pioneer camps are different from vacation camps in the Western 
sense, where boy scoute and YMCA members engage in sports, stage hares- 
ind=-houn .s hunts, hike or sing romantic songs around blazing camp fires. 
im the USSR, the children and voung people living in pioneer camps are 
scquainted with the arim realities of atomic war, and with chemical and 
sacteriological warfare. They practice civil delense. 


the pioneer camps, theoretical inetruction in the classroom is suppie- 
sented by practical exercises in civil defense. Some of these involve the 
rrect uee of the ABC protective mask, the digging of protective trenches, 
ce Action after an attack warning, and the decontamination procedures 
sfter radicactive fallout or the use of bacteriological or chemical weapons. 


Valentine lermilova, @p°o*eswoman of the Moscow entra. Pioneer Organization, 
ion Soviet vouths are spending their summer vacations 
here is, however, no information on the exact number 
icipating in civil Gefense instruction. 
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t published by the CIA in 19/78 states that 


Atom 


ic bomb shelters. By 1965, these shelters 


between 15 and 30 percent of the population. 


© evacuated to frura: aress if case 


r jet program costes more than J billion 
nh, the United States spends oniv about 32k 
? etense, There are no sheltere availiable 
. population. According to reports from 
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